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1976, a guido, to the use of the SI measurement 
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ment units in engineering and other technical, 
practice. ^ 

6. Bloomfield, Byron C, AIA, Doors and Frames — 
Dimensional and Installation Characteristi c s of 
Modular Building Products and Materiajs, 1~ 
Modular Building Standards Association, Wash - 
ington, D.G., .1963, 37 pp. 

Out of print. » 

This booklet is intended to assist draftsmen 
and detailers of building projects. It contains 
graphic illustrations of over thirty typical door 
and frame installations in common types of wall 
construction. Included are steel, wood and alu- 
minum doors and frames for exterior and in- 
terior doors, and swinging, slifling and folding 
doors. All details are expressed in conventional 
modular drafting. It is suggested that, if modu- 
lar climbtisioriinLr is used in details, the latter 
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PREFACE 



This report was prepared to assist the building community in the location of defini/ive information on 
helrication and dimensional coordihation. With the passage of the metric Convers'ion Act of 1975 (Public 
Law 94-168)^ it is expected that activities and the need for information with regard to metrication in the 
building comrl^^nity will accelerate. 

. This reporTis one of a series developed under the Coordination of Metric Dimensions Program of the Office 
of Building Standards and Codes Services, Center for Building Techiiology, Institute for App^ie'd Tech- 
nology, National Bureau of Standards. Other published reports op this subject developed for the use of' 

_^building community include: 

• NBS Technical Note 915, Metrication Problems in the Construction Codes and Standards Sector, 
June L976, , .-^ ^ 

• Technical Note 938, Recommended Practice for the Use of Metric (SI) Units in Building Design and 
Construction, February 1977/ . \ ^ ' 

These dot^iments ace available from tjfe Superintendent of Documents, U.S. Government Printing Office, 
Washington, D,C. •*20402 or in microfilm from the National Technical Information Service (NTIS), 
Springfield, Virginia 22161. . ' , ^ 

The, principal author of thia docifmeni is Mr, Roy CJark, technic/l writer.in the Architectural Rpsearch 
Section of the Center for Building Technojogy. The work was conducted under the technical dilution of 
Dr. Robert WehrlirChief, Architectural Research Section, and under the programmatic direction of Mr. 
Robert J. Kapsch, Assistant Chief, Office of Buiiding Standa,rdj4,and Codes Services, Center for Building 
Technology, ' ^ " • f ^' 

.• ■ • V ' V ^ ' , 

James G. Gross* 

* Chief, Qffice of Building Standards 

^ and Codes Services 

. . ' ' Center for Building T*echnology 

' ■ ^ / ' ' ■ ' . . . . p 
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Metrication and Diirite^isional Coordination-A Selected Bibliography 



Roy E, Clark and Candace L.^ Roat 



The , United Slates changeover to the use of tlur SI ( Ihteilftitionnl meti;ic) iiftasurement 
language prrserjls our construction industry with the need to review and adapt marry product 
standards and practices for the ifsc of mctfio noLcasurement units. These adaptations aAd changes 
nan bring substantial benefits to the industry in the ^Qrm .of pfcrmanently recurring cost savings. A 
practice of potentially great benefit would be the inciorporation of dimensional foorji nation in the; 
new metric' standards for sizes of building products. For such benefits to be realized, however* the 
involved issues must be efTeetively addressed and the requisite decisions made and implemented. 
Considerable literature pertinent to the issues jind decisions has been ^ublisWd in the United States 
and. in the other {primarily Engliijti-speaking) countries that have been implemi-nting met rication 
<and dimensional co(j;rdination in the past decade, "rhis report aids consUueHrnTindustry^ ^ " ' ~ 
lion and resolulior^ of metrication decisions by providing a guLdfrlolhe best \x\q\\a 
relevant to the issues. ' 



Key words: Building codes and standards; construction iiulUslry; dimensional' coord/nation ; metric 
system; metrication ; modular coordination ; SI. 





1. Introduction / 

The United St ates has finally embanked ofTicially on a 
course of joining; the rest of the. world in the use of the 
metric system of flieasurement'. In July 1968, the then 
Secretary of Commerce transmitted to the Congress 
the report of the three-year U;S. Metrib Study that had 
been carried out by the National Bureau of Standards 
at the behesK of the Congress. The Secretary accom- 
panied the /epprt with a recommendation, based on 
the findings of the study, that "the United States ch^pge 
to the International Metric System deliberately and 
carefully.'' In December 1975, after four years of con- 
sideration of this 'issue by the Congress- and the body 
politic, the President signed into law the Metric Con- 
version Act of ^1975 that declares the pQliqy of ?fae 
United States to* be "to coordinate ind plan the incrtas- 
ing use of ihe metric system in the United States and 
to establish a United States Metric Board to coordinate 
the voluntary Conversion to the Metric system." 
'• The challenge now facing the Nation is to accomplish 
the voluntary but^coordinated shiffto predominant use 
of metric measurement units over the next ^decade or 
so ii* the least disruptive and -most efficient *and bene- 
ficial manner.^ In order to meet this challenge, each 
sector pf opr economy and society is going fo have to 
examine its measurerirent use practices and determine 
how best to adapt them to the growing il^e of metric 
in the Nation, making every effoft in this process to 
secure the potential benefits of* the adaptation while 
avoiding its potential pitfalls. 

That a change of measurement language jyi the part 
of the construction industry would have ,widespread 
impact and ramifications js self evident. It would event- 
ually touch, in some way, everyone from building 
"designers to building users. The disruptions and costs 
of such a shift could be large for the industry and for 
the Nation. However, the metric changeover does offer 
the potential — for the construction industry^ as for the 
countrv as a whole — of permanent, recurring cost sav- 
ings. This potential can be realized only if full advan- 



tage is taken of the use of a simpler, systematic meas- 
urement language and of tjie stimulus and opportunity 
'provided by the measurement change to revievf* and 
update standards;' procedures, product designs and 
practices fa process normally .retarded by difficult to 
jusl^ffy costs of change),. 

- jVIetric changeover presents a once in a lifetiihe 
opportunity to minimize, based on contemporary tecfn- 
^nology and good design principles, the varieties of 
sizes of various prodiicts used in building. Since the 
product sizes, establi^)ied by stan(^ards are influenced' 
by the measurerfi^nt units^used^ adoptforhof metric 
^measurements implies, at ^e least, modification of 
existing standards. The preferable course is rfie writing 
of new standards, in order to avoid the awkward and 
fractional numbers that result from conv/:rting^round 
numbers or fractions of inches and pounds info mill- / 
masters and kilograms.' Any rewriting of product stand- / 

- ards — even if only their "translation" to reasonable/ 
metric equivalents — should be looked on as 'a one-time' 
chance to "clean house" of excessive variety of product^ 
sizes, as well as obsolete" practices, . that have come into 
use over the years. Pursuing this goal will reduce costs 
of both manuTacturing and distribution by: (1) - per- ; 
mitting longer^oji^nufacturing runs of each sizie and 

^ (2) reducing the warehousing and distribution capac- 
ity needed to stock all available sizes. / 

/ This approach to cost savings through nietrication 
IS being followed by the Industrial Fasteners Institute 
with its new* Optimum Metric Fastener System stand- 
ard, now being processed internationally^ as, the Mo3iv^ ' 

^fied ISO Fastener System standard. This, system utilizea 
les^than one-half the number of different sizes (diam- 
eters) as any other existing threaded/fastener standard 
to cover the same size range. A sirnilar effort to myii- 
mize theldiversity of needed ^ product sizes is be^ng 
made by*the automobile^manufaclurers as they adopt 
new product standards foV components such as. fan 
belts. The construction industry likewise has an oppor- 



tunily. to realize lonj^-t^rm savings by muiirnizinp 
(throuj^li rationalizing;) the variety of sizes of manu- 
factured profjjicts tiujt it uses. Although complete* 
analysis of the potential benefits of reduction in num- 
bers of «izes has not been i^erformed, it is believed that 
the term benefits coi*ld be substantial. 

This effort could be caVfied one step further. There 
has h^en d^velofied in this countiST^and abroad a meth- 
odoloj^y artd discipline that j^reatly facijitates the. onsite 
assembly of manufactured and pre-ci4t ^ct^ponents into 
buildirj^s. It is variously referred to as 'dimensional or 

^ modular coordination or precoordination. ,The use of 
this appracli to design and construction requires that 
the sizes of components — such as door sets, windows, 
.. bricks, concrete masonry urijts, wall panels — beVail- 
ored to multiples of a basiwl dimensional ^nodule^^o 
.that they will readily fit to<;ether without cutting a!) 
adjusting. Here again, the development of new jjroduc 
standards in metric dimension offers a uriique-.oppor^ 
tunity to incorporate mocftilar dimensiomnfj * into thej 
rtew standards, thus making: coordinated products- avail^ 
able for those designers wlio desire to takeVadvantag^ 
of them. Many commentators, as far back As the turte 
of the US: Metric Study (1970) — see ReferWice 
in sec^/ I — have suggested that metric chang(eover 

^ for th^ construction industry could >be econcikmicAlly 
justiRed Qfilyjf adoption of dimen'sional CQoraination 
were: joined with it. This belief seems to be supported 
by the'experiences of the other English-speaking, coun- 
tries hchv gd^ng metric—patticuicrly the United King- 
dom and Australia — in (;/mjhbininj; the adoption of this 
methodology with their metric changeover. 

The information presented in sections and 4 of 
this report demonstrates that metrication and dimen- 
sional coordination, although quite different in nature, 
are closely interrelated at the present juncture for the 
U.S. construction- industry. They share many of the 
. same pr^^blems ofNimplen)entation?^"Xttempting to sep- 
I arately evaluate the benefits, costs, and other effects 
of each is a complex arffl many faceted task. 

2. Purpose and Approach 

* » 

All participants in the actWity of building— land 
planners, architects and^designers, manufactirt^rs, sup- 
pliers, builders and contfattors, and building managers 
and owners — face the need in 'the near future to at^ 
least understHncj the implications and ''impacts of U.Si 
metric chanireover on this activity. Many of these par- 
ticipants 'will be makinj;— by intent or l?v default — 
drucial decisions concerning the adaptation of the 
construction industry to the^ metric measurement en- 
. vironment.' In this context, the present publication is 
intended to serve as an annotated guide to the extan^ 
literature pertinent to the situation. ' \ 

The apjproach taken was first to identify the key 
^J«^ssUes iincj^questions ' tPat appear to be faling the 
various elements of building and construction iri regard 
to metrication. Then we searched for the sources that 
best addressed th^se questions. 



/ • 

Our search was" conducted ;jj^xvOfSiii^il^ through t^e 
following repositories and inlJei^SkSi^r ' 

* {Department of Housing <and Urban Developmeiit 
library; 

^'Indmirialization Forum index;\ 

catalog of the Graduate^ School of Design of Har- 
vard Uni<'ersity .(available; in facsimile- at theUJUP 
library ) ; * J " ♦ 

• National Bureau* (5f^ Standards library; " 

* * Generic Modules Bihliography of the RoylThArchi- 

tectural Institute of Qanada Committee on GenWic 

Modules: and " u \ ^ 

■ . ^ ^ \ ^ 

^ • collection of the Metric Information OfTice of the 
, National Bureau of'Standards I which contains most 
of the' official publications and mtfny nongovern- 
mental materials from the coun^jts currently going 
metric or recently having '^lone \ 

With a comprehensive listing of apparently relevant 
references compiled, we obtainej^ as many of the docu- 
ments as was possible. Some items, althou^ listed in 
library catalogs, were unavailable even from the Li- 
brary of Confjress or throu*/h other interlibrary loan 
efforts. Such items have for the most part been omitted; 
On the double ground that-f (1) they could not be re- 
viewed and evaluated, and (2) in any case they are 
appEwfently not usefully available. 

TFWMwp authors reaci and annotated the available 
materials, keeping in nlind the issues and noiing those 
addressed by a. given item. Obviously references of a 
more*Jbomprehensive nature are likely to touch on 
severar*rssues. 

\/ 

The selection of references for inclusion \n this 
bibliography was made on an issue by issoe iiasis. 
The set of referenced assaciated with each, issue was 
reviewed in toto. and the one or several items that 
be-t address the issue selected. Thus, the bibliography 
, listed in section 4 consists of those references selected 
for at least one issue, and is by no means exhaustive 
r even comprehensive. 



readers desiring to explore matters of metrica- 
tion 'or dimensional coordination to g^feater depth, we 
have listed in section *5 several bibliographies that do 
cover more comprehensively the world Ittorature on 
* these subjects. ' \^ , 

The issues presented in section 3 are followed by 
numbers identifying the particular references (in the 

*list in section^) tfiat relate to the issue in qu^tion. 
Perusal of sections 3 and 4 will reveal ^that t\)o gen- 
eral problenis have been identified : ( 12"„There exist 
gaps — for «ome identified issues, *u) Aiseful sources*^ 

were located. (2) Some worthwhile references are ei- . 
ther out of print or only available with difficulty from 
such repositories as the library of^he Department of 

''Housing and Urban Development or the Library of 
Congress. For these materials we have endeavored to 
convey in the abstract the key information cont^ned 

^ the document. ' ' / 
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3. List of Key Issifes lind Qifeslions 

W(J 4fave 'sou*^ht to identify; K^Sft the /general and 



partirular issues tliat will he facing all of parts of the 
cons|ructi1)n industry in the era of metric chan^^eover'. 
• Fir quest i (iris with -several rftfereni:e.s, t]ie i^cjP<rf^nce 
^ nurT||)ers have; heen ranked in a ro,iVph "or(fer of cdrn- 
■ preWensiveness,! overall; value jor. tirneliness. However, 
this rankin<^' will not necessurily serve the purposes of 
evrfry imyiirer, since some may tvdl he interested in a 
particular approach to a question (hat is better served 
by a reference further down in the orde;-. ^ 

Numbers enclo^k^ in parentheses ( ) indicate sources 
ihiC, •while not (leal infi; compreh,ensively with the ques- 
tion; do much on it pdrtialiy or tanpentially. 

In those cases where an issue is. not followed by any 
reference numbers, our search, 'did not turn up any 
syiurces usefully addressing the issue. With a view to 
a future, updated edition of this publfeation, the 
Authors would appreciate hearinjK from readers who 
oT^cover informative references on s^id issues — or bet- 
ter sources on others of the issues,/ ^ y 



3.1 Metrication 




the use 



Cl MThe U.S. situation 

— Why is the United States changin 
^ the metric system of measureme 

36, 60,. 59, 19, 58 
V . 

— What is the poli^ of the United States con- 
cerning metric changeover — the nature of the 
national legislation and the role of the-various 
governments: Federal, State and local? 
59,45,36 

— What are the likely attitudes toward metric 
change(iver on the part o£ various participants 
in the industry: professionals (e.g. architects, 
structural engineers, managers), tradesmen 
(e.g." carpenfers, pipefitters, electricians, brick- 
layers), building materia) suppliers, or con^ 
tractors and subcontractors? «■ 
58,49, 52, 11,29 . ^ 

(2) M(5:tricflwhat it is 

— What is the SI or Systeme International d'Uni- 
tes and how is it correctly employed? 
^( ■ 45,5, 38,^W,46,'60, 39, 35, 41, 50, 62 



-What. SI units, multiples and submultiples 
should be used in construction activities? 
39,41, 35, 15, 38, 60, 62 ' 



(3) Costs and benefits' ^ 

— What are likely econom'ic costs and benefits 
of adapting to the use of metric measurements: 
for architects and designers, for mahu-facturens 

^aud suppliers, for contractors and subcontrac- 
tors, for ^ industrialized builders, for home' 



' builders, for members of the various trades, for 
building managers and users? 

(19)' ' ' 

— At;e^ incentives necessary .Jor-^hangeover (j^ 
some segments of the industry? For example, 
'should tradesmen be'^reimbursed for the acqui- 
sition of necessary .metric tools? Should local 
authorities be subsidized iA their adaptation of 
building codes? 

58, 19, 29 (These do not address the jjeneral 
^ cj-uesti'on, only the issue of tools.) 

(4) Education and information needs 

• — How will textbooks, educational programs and 
courses for the' construction industry be appro- 
priately updated to reflect the use of metric 
m'easurements? • ' - 



-How should ^em^Ioyees, including* tradesmen, 
be taught the metric system? - 
3, 39, 60,38, (14), f20) 

-Whcft educational or informational efforts vis- 
a-vis the general public wouldPbe" necessitated 
by the adoption 6i metric measurement the 
cortstructiori^Mpdustry, and*- who shouky ki^ re- 
sponsible for ^ch efforts? 
(19) 



: — What abqut building managers andjiiiers — how 
* ' will their "^information' needs b^affected byy^ 
metric chai^eover? ' /^^ ' ^ 

• ■ ^ 

. . (5) Design, drawing and codes 

. —What win be the impacts of rfletrication on the 
^ • design process? - ^ ' . 

23,' 15, 61, 52, 34, (42) "-^ v" • 

— What are the implication's of hard versus soft 
conversion* for. the design process? * 

• — ^^What metric^afes^nd practices are best used 
on drawings? ' ^ 
'39, 14, 15 ^ 

— How will metrication affect structural design 
and engineering? ' 
23, 39, 42, 12 \ 

/ — What is the principle of geometrical similarity 
of design* and w:hat can it contribute to ,the 
adaptation of ^structural design to metric 
measurement? ; , < 

*"H.iril"' tS'f« f tM tlti- fiiliri<-ali(»n fif proddcts ani) romlonrnts in round- 
nMnil»t r<-<! tii< rrii' • "><m ft" imi^m yniit iniiinp to Alii)loy ruif omary 

ij/ct.. ^n^ iji^criliinu W?in in uiclr-ic iiifasnres. wliicli usually nr^ awkward 
iiuiiibLTS of units. • * , ' 



mplications of^ metrication ^for 
odes and standards? 

^ '■ 




(6) Onsite activities 

—How will metrication' affect the measurement of 
land? - - 

39 . 

— ^What will be the effects of metrication on onsite 
assembly activities? « * 

■■■ (37) •• 




— What are the implications of hard versuV'soft . 
conversion* for onsite activities? ^ \ 



(7) Suppliers 



— What are the implication;^ of' metrication for 
product and engineering standards? 

19,,60,22 ; : . , : :: 

—What are. potential effects of metri^ changeover 
on the various elements of the . building^ rhate- 
fials and supplies industry, ijiokidlrig the local' 
hardware or do-it-yourSelf outlet? ' 



(8) Particular construction^ ay pes— -be nefits/p rob - 

■ - v 

{\ — Are there particular problems or bene\ts for 
indusltialjzed or factory, building in adipting 
to tlie rnbtric measurenfierit lan^ua^re,?* 



Dmieitfiional Coordination . ^ 

lal it is : ■ ■. ' ' ; ' 

-T-What is difr)ehsi6nal or modular coordination? 
1, 15, 16, 23, 41, 13, 25, 51, 62, 6^1 ^ 

(2) Possible benefiiB: , . / " ' . 

—What are, the potential benefits of dimensional 
• , coordinalioii? . ■ ii 

^- ■ . 15, 16,-47, :39,i21, 38, 4l, 48, 1 

. . . . . . 

— ^What are the potential impf&cts of dimensional . 

coordination *on building costs for different 
. types of construction? \., ' 
^ • 21,57;54,i^7,4r ^ • , 

^ Cou ld implementation of (limensional coordina- ^ 
tionJhaVe noticeable effect on materials, con- 
suEHfptjpn by the industry? 
. ; < ('38), (22), .(26^ .'Y 

^:zr^in^t the'adoption of dimensional coordination 
; afffect energy consumption an the <i:onstructiQ,n 
industry? 

, • * ■ ' 

(3) How'^it can,\e implemented (See also number 



— Aje tIKere particulafypr^blems or benefits to 
caniientional stick bmlding from- the -adoption 
^ of metric measurement? . 



— -'Are there an]^aftidiblar' problems'i.or; ben£fits 
^ * for commer^aT, in<Justrial, or public construc- 
tion from the/ad&ptfSri of metric measurement? 



(9) Existing building^ , ;^ 

■♦' ■ ■*'* _ - - -■ I 

/V-What'^^ill be the effects of nretrication of the . 
. construction i^ndustry on building ' maintenance, 
activities'? ' 

; 56^ • , 

i - 

-^How Vill chaageover to-the uee of metric meas- 
urements affect repair and remodelling of old 
buildings? 

; ^ 56, (9) ^ ^ 



7, below, , ^ 

- . - . . . , • ' 

V ■ . . ■ .- . 

r-Hpjv can^ dimenVions be 'coordinated* across 
various types of products and what are the 
pibspects for rediSting the variety of sizes of 
prefamiicated components (windoVs, dc?or sets, 
ro(\f ttusses' etc.) aku^ with such "^coordina- 
ti orr? / 

-What should.be the sequence, timing, and pri</r-/ 
ities for implementing dinien^lonaF coordina- 
tibn? - • ^ / -'/^ 



-Is acceptance and: implementation of. njodular 
coo rd in at i o n I i ke 1 y to be af^ ct ed h y reg io n al 
rdifferences? „ 



•Refer to footnote on p«go 3. 

r 



1. 



(4) Information and educatiorv^^ available or 
. needed ^ . . 

•^What educational efforts and approaches within 
the industry would be. necessitated by adoption 
' \ ofiihe discipline of dimensional coordination? 

... • ■ 

— ^What existing, U.S. standards apply to dimen- 
sional coordination? ^ 
^, 54.48 ■ , . / . _ 

— -Wffat infernafional (ISO) standards relate to 
dimensional coordination? ^ 
30, 21 • / • 



4 



V 



(5) How U ini^acts design ' . ■ 

— Ho\v-does dimensional coordination affech th 
desi<5n process?. 

r, 15, 23, 16, 32, 18, 13, 17, Jl, 6, 54, (53). 
: 27, t^J' . . ' ' . 

— What are.tlie implications of dimensional coor- 
dination for striidural design? / . ' 
15, l, /t8 - . / ^ 

-v^Ho\^can dimensional co-ordination relate to tlie 
human needs of buildipg users ?-^w^ 
: - .61, 23, 33 \ - ■ ' y ^ V ^ 

(6) How it impacts the technical, aspects of buildin 



; — What are^the potential effects oi dimensional 
• ' coordination on the quality of tHe assembly 
■ job? ' ' ' 

18^^2,^26, \20) " ^ . 





-'Whlit a re^tKe effects of using dimensio^ally co- 
' '&i;dinated designs land materials' on the tools, 
equ&meiit and lamDr needed ^t the job* site? 

; '.^ l,^^|j^2^^ .r, : 

' ' — How idoesN^he dirnensionaLcooVdination* metfi- 
odology- affe^c^ technical probferhs'aiiS practices 
. of j(Sl«ing miiterials..and.comp6jients?. 
1, 28, 10, 7, 63, 64. - ' ' " 

. . . . \ ^ • . ° 

— How can existing stocks oLbuUdmg materials 
in old **cusJomary7 sizes be ^^^^ along . with . 
"*'coordinatcd" m/tric sizes? , , 
4A ^' ' > 

Hqw will adoption of dimejisionally coordinated 
sizes for building componejnts affect the repair 
-and remodelling of old buildlrigs? 

. ■ * (9) .< . ; ' . ■ ^ ^ 

* V - • . ■ ■ 

(7) .Impact On suppliers 

— I^ow can^ the dimensional cdQpdination disci- 
'. ,pline be effectively infused^ into the product 
stan^Jards-makinn; ^process>as new, metri©^ di- 
mensional stan^rds for building materials arid 
. components are ^developed? ,^ 



-Ar^ incentives necessary fbr some industry par- 
' tieip^nts — are soihS l^Hefc^ to incur a cost in 
adopting dimensional . coordination that is not 
compensated by a reasonable benefit? 

-What are the potential eff'ects of widespread 
dimensional coordination of building compo- 
nents on the vJfious elements of the building 
materials arid supplies inW^lfy — including the* 
^^self outlet? • 



(8) Ap[)Iieation- to particular types* of cpn^slruction 



' — -Does the us^* of dimensional (Coordination offer 
' particular potentiaf* benefit^ to industrialized 
building? Might it offer possibilities of more 
individualized design witliii> factory-building 
constraints? . ^ 
'54,53,63 ; 

' — How doe«5 dimensi(fnal coordination apply to 
convetitioiial residential construction? 
17,22,26,48 

—Are there particular benefits or cofcts in appjy- 
ing din^iensional coordination in Ine construe- 

• Ijoj^ of multifamily residential orxcommercial/ 
iiuTUstrial buildings? /'^"^ t 



3,3 



Institutional Arrangements 



-What institutions and resources are available— or 
are needed — to facilitate implementation of metric 
measurement and dimensional. coordination by the 
U.S. construjption industry? « " . * 

'35, 5Q, 2,^6, 54 . ^ ^ - 

-WRat is the American National. Metric Council? 
What is its role in U,S. metrication and what does 
it have to gffer' the construction* industry,? 
2, 62 



3.4 



International Interchange 



local hardware or do:it-y 
■. (21), (51) 



— How are the other "English-measurement" /:oun- 
tries going ^gbout the metrication of their construc- 
tion indusPries? * ^ . 
39/24, ^, 40; 20 /\ ^ .\ 

' • ' : ■ ./ 

— What lessons can be learned from the e'xperience 
of ..other countries in adopting modular coordina^- 
tion as a^ correlate /vith changeover to use of 
" metric measureirie 

, ^ 40, 18, 8, 55, 

— What^Jias been the experienc£-.iif:other countries 
in ipe use of dimensio«al coord ini^tion in build- 
ing 

' I, 18*, 54, 22 

-V^^hat.are the opportunities for^and potential bene- 
fits and costs from U.S. participation in inter- 
national ( metrici standardTzatioiLand harmoniza-* 
tion of building rnaterlals, prdTiwcts, and prac- 
tices? ^ 

. (2)- • • . . . 

-How may export/import of building ^coniponents, 
be^affected by U.S.' adoptjon of met^ic-oased di-' 
mensional coordination? 



3.3 (General-, 

-t-Are there othei^ priorities for the construction in- 
dustry with which conversion to metric dimension- 
ing or 'implementation of ditriensional coM-diha- 
tion may conflict? 

— Are thefe si<rnificant incentives for some industry 
participants to continue using customary meas- 
urements? 

.^Whiit are the implications of metrication and 
dimensional coordination for do-it-yonrself repair 
.and remodelling activities of the home owner? 



4. List' of Sources w ith Abstracts 

Sources are listerl alphabetically: by author (if iden- 
tified); otherwise bv originating inst^utionr? or by 
title.. ' ' , 

1. Adams. Myron W. and Prentice Bradley, A 62 
Guide for Modular Coordination, — A Guide to 
Assist Architects and Engineers" in^ppl>nng 
Modular Coordination t(j Building Plans and 
Details, Boston. Massachusetts: Modular Service 
Association, 1946, 275 pp. * 
, i . 
Out of print. ' 

This baok is a guide to modular coordination 
for engineers and architects. It begins witl^a 
discussion of the goals and benefits of modular 
coordination and expJains the economics of 
standardization. The ^'general method and prin- 
ciples of modular' coordination" and their "con- 
nection with the various stages of the archi- 
tect's work" are presented. This -includes infor- 
mation on (1) drawing procedures and draft- 
ing symbols for architecture, (2) the'standard 
4" grid, (3) dimensioning symbols, (4) sample 
modular details, and (5) applications of -di- 
mensional coordination to working drawings. 
Much of the book is concernerl with the appli- 
cation of modular coordination to various 
buildingi components and the then existing 
status of the components as to their standardiz- 
zation and coordination. Components covered 
include (ll masonry. (2) wood frame, (3) 
wind(?ws. ( 4j flof)rs, 1.5) glass block, (6) skel- 
eton frame, and (7) stairs. Examples of di- 
mensitinally coord inat'ed working drawings for 
actual buildings are presented. 

Appendices cover the derivation f)f the stand- 
ard basis for modular coordination and three 
approvefl American standards for morlnlar 
coord iiat ion. 



2. American National Meiric Council, Metrication: 
^ M^ths and Realities — Facing the Issues, Wash- 
ington, U.C, April 1976. ' 

Request from : ' 
American National Metric Council 
1625 Massachusetts Avenue, N.W. 
"Washington, D.C. 20036 

This is the second annual report of the Ameri- 
can National Metric Council I ANMC ) , a private- 
sector organization, formed in 1973 under the 
sponsorship of the American National Stand- 
ards Itistitute,* to help manage voluntary metric 
implementation in the 'United States. The Coun- 
cil is governefl by a Board of Directors repre- 
senting most activities in the nation that are 
affected by growing use of metric. This report 
Jocuses on the many myths as well as realities 
of metric chan^over that have emerged dimng 
the past year of growing metrication e^ort in 
the U.S. Myths and realities are ^considered: (1) 
for the metric situation of the nation as a whole, 
(2) for the national legislation enacted in De- 
cember, 1975 (see Reference 59), and (3) for 
standards activity during metric changeover! 
One section discusses the developing uniformity 
in the Nation regarding metric practice — i.e., 
how we will use the SI as we^ go metric. 

A second theme of the report is "facing the 
issues," under, which the sector committees of 
the ANMC describe the status and prospects of 
metric activities in their respectdv^ sectors of 
economic or ^other .activity. The council has 
organized, to date, thirty sector committees 
which are actively addressing such specific tasks 
,and issues as: identification of standards needs, 
relevant laws and regulations, soft versus hard 
conversion, time requirements for transition, 
and measurement unit selection. The sector 
committees are organized into five broad group- 
ings,-with the chairmen of the^e committees form- 
ing five coordinating committees: Materials, En- 
gineering Industries,' Consumer Products, Edu- 
' cation and Industrial Training, and Construc- 
tion Industries. 

The report also describes the current status . 
of metrication activity in Canada and the latest 
ex^)erience of Great Britain, South Africa, Aus- 
tralia andxNew Zealand. / - 

3, American National Metric Council, Iii-service 
Training Sector Committee, Metric Education 
Guide for Employee Training. 

Request from : 
ANMC 
^Education Guide 
1625 Massachusetts Avenue, N.W. 
Washington. D.C. 20036 

TWs publication "provides general training 
guidelines for companies that have voluntarily 



^ ^ v-made' the decision to convert to the SI metric 
^ /system." . It **aids trainers in deciding whii:h 
''employees need what type afid degree of metric 
training." The fhiide contains a sample leseqai- 
plan (with a pre\post test' and answer sheet), 
^eHTtoriarguideLinfcL, and a li^t nl -prrfc^ihlp re- 
, source materials. 

American National Stand^ards Institute, New York 
Request from:' 

AmericahJVational Standards Institute, Inc. • 
1430 Broadw^ 

New York, NewXork 10018 

American National Standard Basis for the 
Coordination of Dimensions of Building Mate- 
rials and Equipment, A62. 1-1957. 

■ This standard establishes . the standard grid 
based on the module of 4 in -to fee ihe .^asis for 
dimensional coordination. The gri®l is*^ to^be,; 
used to correlate building plans with . coordi-l; 
nated dimensions of building mat^rials^ and 
equipment. ^^ ^^'^f^ 

American National Standard Basis for the Co- 
ordination of Masonry , A62. 2-1945. 

This standard establishes that -'coordinated^- 
sizes for masonry products shall conform tpi 
the American Standard Basis for. the Coordin^^f^^* 
tion of Dimensions of Building Materials arid ' 
Equipmertt, A62.1." 

American National Standard Sizes of Clay and 
Concrete Modular Masojjry Units , A62.31946. 

This standard covers un[t sizes .Cstrmdard, 
nominal and supplementary) ^nd variatio^^j^^ 
* ' well as standard joint thickness, for clay an^ 
concrete modular masojHTy units. 

Arhericarf National/Standard Sizes of Clay Flue 
Linings , A62.-l-L9^. 

This standard cove/s sizes, dimensions, and 
permissible size variations for clay flue linings. 

American National Standard Basis for the Hori- 
zontal Dimensioning^ of Coordinated Buildin^]^ 
• Components and Systems, A 62.5-1968. 

This standard establishes a unit equal to sixty 
X basic modules (60M) in length as a systems 
module (SM) for the planning, dimensioning 
and coordinating of building systems. It also 
establishes preferred coordinating dimensions 
for components. 

c 

American National Standard Classification for 
« Properties and Performances of Coordinated 
Building Components and Systems , A 62. 6- 1969. 



This^is a livting of the functions of building 
components. afcd systems to be coordinated. 

- AfflericarvnNational Standard Basis for the Ver: 
"" !tca1''""t)Tfnensioninp: of Coordinated Building 
Components and Systems, A62.7-1969. ^ 

TJhis standard establishes la rnuUimoduIe (4M 
ift'ertical dimension exceeds 20M) as Jthe di- 
•merisional basis for coordirmting vertical di- 
ntensioning. It also establishes preferr^ vertical 
dimensions for building ^components, /story 
heights, ceiling, heights and floor-ceiling sand- 
wich thickness. 



American National Standard Numerical T)esig- 
nation of Modular Grid Coordinates^ A62.8- 
-i- ' 1971. : 

' * This -standard establishes a system for the 
' ^ nurnerrcal identification of the various planes 
in the three-dirhensional r^odular grid.' 

5, American Society for Testing and Materials 
( ASTM ► / Institute of Electrical and Electronic 
Engineers (lEEJE)., Standard for Metric Prac- 
tice, ASTM E 380-76 or lEtt! 268-1976. 



Request from : 
ASTM 

1916 Race Street 
Philadelphia, Pa. 19103 
or 

IEEE 

345 East 47th Street 

New York, New York 1001.7 



This is American National Standard Z210.1- 
1976, a guido, to the use of the SI measurement 
language. It applies to the use of SI measure- 
ment units in engineering and other technical, 
practice. ^ 

6. Bloomfield, Byron C, AIA, Doors and Frames — 
Dimensional and Installation Characteristi c s of 
Modular Buildinp: Products and Material!, 1^ 
Modular Building Standards Association, Wash - 
ington, D.C., .1963, 37 pp. 

Out of print. » ^ 

This booklet is intended to assist draftsmen 
and detailers of building projects. It contains 
graphic illustrations of over thirty typical door 
and frame installations in common types of wall 
construction. Included are steel, wood and alu- 
minum doors and frames for exterior and in- 
terior doors, anfl swinging, slifling and folding 
doors. All details are expressed in conventional 
modular drafting. It is suggested that, if modu- 
lar dimbtisioriing is used in details, the latter 



1 



can J)e transferred* directly onto the working 
drawin«;s of buildinj: projects iind ian . he 
further related to the workin*: di'awinjr plans 
tind sections. r«(4|.tin^' in efticiencies in draftinir 
ancj^ dimensuJnj 



The author emphasizes the inriportance of edu 



Bonshor^ R. B. ani 




, Harrison. The Relation- 



ship between Component Si/t and Joint Dimen- 



sion, Buildin;; Research Establishment Current 
•Paper— CP 5 71, Febru_jry 1971. 

Reprinted fronn: Building, Vol. 219. No. 6652, 
13 1S6\ >IJ')J0. pp: 141-150 

Request fivq^m: ^ ■ 

Publications Olficer. information Division . 
Building Research Station 
Garston, Watford. 7JR, Great Brifain 

■' " 

In the context of building with r components, 
this paper sets out procedures that may be used 
to determine the relationship between compo- 
nent size and joint dimension. It is becoming 
recognized that the utilization of a (modular) 
dimensional framework - fOr planning purposes 
and for rationaIizing\the ranges of "nominill" 
sizes of components— while necessary— is only 
the first step toward'. the securing of fit in real 
terms. Beyond this stage/is req'uired examina- ' 
tion in turn of each proposed situation of use 
^ of a component. Then, for each situation, siziiig 
of the component must lake realistic /accouHt of 
the dimensional deviations operating in that 
situation and the dimensional limits within 
which a joint suitable for the situation can 
function adequately. Fmally, the various solu- 
tions must be reconciled. It is implicit that "fit" 
is a term with functional as well as dimensional 
implications and thus. that, if buildings are to 
function satisfactorily, fit must take precedence 
over interchangeabilily. Joints do not. in gen- 

■ eraT, function so well that reduced performance * 
is acceptable. . ' ^ 

Bowen, Gordon, Metrication Experience in the 
United Kingdom, Buildin*: Research, Vol. 10,-- 
No. 1, Jan; Mar 1974, pp. 31-36. I See Reference 
11.) 

This paper, by the Director of the British 
MetricationLpoar(l, discusses the experience of 
metrication and the adoption of dimensionaUco- 
ordination in the construction industry in the 

: United Kingdom. Both shifts were begun simul- 
tanex)usly, but the implementation of dimen- 
sioi^l coQrdination has lagged l)ehind metrica- 
tion. Metric conversion was mainly carried out 
by existing, professional organizations through 
the leadership of the British Standards Instiju- 

'tion. Other organizations that were involve(1 
the construction industry's conversion are de- 
scribed and their roles explained in this article. 



cation 
effort. 



nd, information flo 



inripoi 
w Vi 



a conversion 



9. Brick Manufacturers* Association of' New South 
Wales (Australia), Bricj^^ J^evelopment Bjvi- 
sion. Metric Brick^vork, Technical, Note No. 8, 

^' Jan 1071, 10 pp. ^ 

Request from: ^ 
Brick Development Division 
The Brick Manufacturers" Association of NSW 
• 1-12 Railway Pxle. 
Burwood 213^4, NSW, Austraha 

This pulfffcation discusses the folld\ving as- 
pects of metric brickwork: ll) dimensional co- 
ordination, including preferred modules, format ' 
"size vs.' manufacturing size, and preferred 
rtietric sizes of brick. (2} brick^s caVity Avails^; 

^(3) brick veneer wall^. I 1) brick dimensional 
tolerances, (5) type and spacing of \vall ties in 

. ca\ity walls, (6) measurement of brickwork 
(the number of bricks per m- is given For, tradi- 
tional and metrjc modular sizes of bricks I, and 
1 7) metri(! linear measurement for brick\vork 
I e.g., the centimeter \v ill not be used ►. T^ doc- 
ument states that comparistjiis of ( Australian ) 
traditional and modular metric bricks sbo\v 
' their differences in measurement trt be sufficients 
ly negligible that existing buildings can easily 
be altered or extended. by using the new metric 

' brick. 

10. Building Industrialization Research and Develop- 
ment Group, Washington Universit\\St. LOuis. 
C(jm]ionent Building and^^ie Organization of 
the Buildinir Process: A StudvOf Joints and 
Jointing, 19 3 vols., 220, 208 and 167 pp. 

Request from : 

National TeclmicaHnformation Service ' 

US. Department of Commerce 

Springfield. Virginia 22161 

Order Nos: VoL 1 I PB-223 255), \o\. 2 ( PB- 

223 3.56), V'ol. 3 (PB-223 256.) 

This is the report of an applied research 
project that investigates the organi:^ational as- 
pects of industrialized building. It examines and 
• compares '*open" and ''closed'* component 
' building s\ stems, giving examples arid showing 
how the creation of the ap|)ropriate -administra- 
tive conditions can lead to innovations in build- 
ing techiTplo^y^ particularly in the case of joints 
and jointin«4 V'olumes 1 and 2 contain tlie proj- 
t ect Informirtirjn System (abstracts, summaries 
of interviews a^id case studie- ). Volume 3 con- 
tains Factual Information ( discussion 6f key 
terms, recommendations, (jn joint design, gloss- 
55.-- ary ) and Debate Ian analysis and synthesis of 
the results of the case studies). 
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Building Research Institute, U.S. National Acad- 
emy of Sciences, Metrication in Build in<j; . 
Building Resrarch. Vol. TTJ] No. I f entire 
issue ) , Jam ^\ar 1074. *(See References' 8, 21, 
40, 52, 61.) \ • 13. 

This issue consists of 10 papers originally 
presented at the Conference '^Metrication in 
Building Design, Production, and Construc- 
tion," held iii Waslfington, n.C.,'27 November 
1073. The first seven articles present reactions , 
of various elements of the United States con- 
struction ipdiistry to meJric conversioji. The ^ 
change. is seen as inevitable and most of the 
authors calTfor a plnnned. coordinated efTort in 
converting. Advantage-^, as well as expected * 
disadVantTiges and problems are described. Hard 

^ vs. soft conversion is discussed. ^Metrication is 
seen by some as an opportunity to^ implement 
. dimensional coordination. The role of volunteer 
slancjards committees is discussed .and the im- 
portance of education is stressed. Tkeda^t three 

^ articles discuss the experience of three other 
countries (Canada. ihe^United (Kingdom and 
Australia ) with metrication anjd dimensioraql co- 
ordination. 

Bnrge-s: H. J., Head, Eniiipeei ing Section, (U.K. ) 
Tinib^*r ^Research and Development Association, 
Timber in Construction, paper presented at a 
conference held bv^ the U.K. Metrication Board 

^ on n Julv 1071. • 



Request from : 
Metrication Board 
22 Kingsu a-^' 
London WC2B 6LE 

England , u ■ 
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This paper consider"?^ the prospective 'impact 
(in the Ignited ;Kingdom ) of metric changeover 
on wood product sizes, particularly in the con- 
text of structural design in timbef. It discusses 
"the concept Vn s^geometricaj similarity I said to 
be detailed iri a Timber Research and Develop- 
ment Association leaflet), and ilhistrates its 
: usefulness for arlapting existing -designs to 
metric dimensioning. GeotTTWrical simiK'^ritv es- 
'stablishes that, if the depth of a beam is in-" 
creased lor decreased) by a ceitain percentage, 
then its span may be > lengthfejied I must be 
shortened only ) by the same percentage. For 
example, an existing design using inch sizey 
timber can be used in /Cnetric. by converting tlit 
wood si/es at 2.5 mm/to tlie^ inch and the -spans 
by a corresponding ^0 mm\to (he foot. Accept- 
ance of- this slight ,slirijrikini: ^i^the desiirn ^izf's 
Fnakfv; unneccs^^arv calculations m^justifv'' the 
metric version. \ 

The paper miikes a misguided reVerence to 
using the kilogram as the unit of Jforce for 
normal structural design purposes. In^ithe SI 



the kilogram is the unit for measuring mass. 
It canriot be lised to express force, which must 
be measured in newtons. 

Callender, John H. (Editor-in-Chief), Time-Saver 
Standards for Architectural Desi<:n Data (Fifth 
Edition). New, York: McGraw Hill, 1974, 1042 

pp. ■ 

This is a comprehensive handbook of stand- 
ards and informa'Hon useful for all who design^ 
, cTTnstruct . or maintain buildings. One section 
(authored by B. C. Bloomfield, AIA. Executive 

, Director of the Modular Building Standards 
Association) discusses raodular coordination. 
The theory is briefly presented. Then the prin.'' 
ci[)1e of joint-centerUne to joint-centerline di- 
mensioning is described. It/ is used here with 
multiples of the standard /four 4jich module. 

" MSrlular drafting and its three conventions-*- 
the gri<l. the arrowhead, arici the dbf — are dis- 
cussed. Assembly of modular masQnry units is 
used as an example of th0*use of modular di- 
mensioning. The author, suggests thnt modular 
coordination will not adv'fersely affect freedom 
of design. Five steps to pUmning on a modular 
system are elaborated (1) preliminary draw- 
ings, (2) selection of overall (bmensions, J 3 I 
identification 'of sisnificant details. (4) develop-, 
ment of modular details, and ( S) correlation of 
details on workinir drawings. 

A section on "modular clay masonry units dis- 
cusses hi) sizes, C2) relations to the grid, (3) 
estimating quantities, and (4 ) vertical coursing". 
Another short section presents sizes of modular 
concrete masonry units. r ^ . 

Construction Industr.v^ Training B,oard. Pro- 
grammed T earning Section, Scales, on Metric 
Drawings. CITB I earning Text. Londop, 1968, 
27 pp. 

Itequest from : / 
Construction Industry Training Board 
Metric Trainini: Aids, Radnor^ouse 
London Road, Noiburv 

London, S.W. 16 ' 

This is a programmed workbook' on scales for 
metric drawings. Instruct^ion <and practice ques- 
tiorrs are given/on ( b) reading scales on draw- 
ings, (-2) the i^eanirig of the scales, (3) scales 
recommcrulecl for use by the British Standards 
Institution, ( 4 ). finding 'a. missing dimension tyi 
a (Irawing, I.S) drawing to scale'. (6) finfling 
a missing: scale. A practice test is ^ given at the 
end of the boQk along ^with rules for writing 
the flecimal and the tlfousands marker. (United 
■ States practice as to recommended scales -for 
metric drawings and recommended unit usage 
has not vet be^n firmly established. However, 
this publication offers an excellent model for 
adaptation to U.S. needs. 
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15. Crocker, Alan E.. Module and -Metric: The Theory 
^ and Practice of Dimensional Coordination in 

' Metric, New York: Prae<;er Puhlisfiers, Inc., 
1971, 135 pp. 

This book describes metrication and dimen- 
sional coordination in simple terms. It explains 
how the two can he combined, the benefits to 
be derived from the combination, arid* the use 
of dimensional coordination in .translating de- 
si<;ners' ideas into buildings. The book explains 
the purpose of dimensional coordination and- 
diiicusses the general principles, -including th» 
*role of the basic module. The^metric system is 
also discusFcd. Rules are presented 'for the ^se 
of both basic (length, area, volume) and de- 
rived units important to the building industry. 

The author suggests that a change to dimen- 
sional coordination accompany tl^' change to 
metric so that the advantages of both can be' 
obtained simultaneously. The book includes "de- 
tailed discussion of the application of tl^e theory ' 
of dimensional coordination to. building design, 
, and speculation as to how metrication and di- 
mensional coorcjination could affect the build- 
ing process and the manufacture^of h^ildings 
components. 

16. Darlington, R. P., AIA, M. W. Isenberg. PE, and 

D. A. Pierce, AIA feds.). Modular Practice :" 
The Schoolhouse and the Building Industry ^ 
New York: Joh^.Wiley and Sons, 1%2, IQt'pp. 
■ " . *^ , ■ 

*This handbook* prepared by the Modular 
Building Standards^ Association, begins with a 
description of the concept of modular coor3ina- 
tion'and the different grid types used as refer- 
ence systems in the design .and constructioti of 
, buildings. The three basic tools of modular di- 
1 mensibning on drawings are then presented: 
ihd^ in grid, the dimensioning arrow and the 
dimensioning dot. Tl^ different dimensioning 
techniques are disciis^d. Exjrfanations accom- 
panied by many example tlrawingj; cover the 
following topics as they relate to modular co- 
ordination: fll designing with the modular 
grid,' (2 ) the development' of working drawings 
(a smaller scale can usually be used with modu- 
lar dimensioning), (3) application of modular 
dimensioning in plaps to building dimensions, 
columns, doors and windows, and partitions^ 
( !■) elevations and sections, 1.5) detail^, and (6) 
en<l:ineering drawings. Benefits derived from 
modular coordination by the contractor as well 
as some problems for manufacturers of building 
components are discussed. The handbook states 
that research (on materials, conijjonents and 
^construction methods), st-andards and education 
are needed if modular coordination is to be 
used increasingly in the future. 

Appendices include (1) definitions ftf terms,. 
(2) a brief history of modular coordination. 



C3) a Canadian article on tb§ meaning of 
modular coordinatioo and bow it. can be applied 
in manufacturing, in building design and on 
the construction job, (4) a description of a sys- 
tem for modular coordination, (5) a* methodof 
relating various building • components to each 
other suoh'that flexibility to small increments 
is achieyefl by combinations of large sizes, (6) 
a report of modular practice in the Minneapolis- 
St. Paul area, where the majoity of construction 
industry personnel feel it has b^&nefited^ the 
industry, and (7; a survey of systems of 'pro- 
portion of the Greeks and Romans, oS the Rert- 
aissance period, and modern systems including 
that of Le Corbusier. 

17. Demarest, William, Jr., The Five ^Fundamentals of 
' Modular Drafting, American Institute pf;Archi- 
tects, Washington, D.C., undated. 

Out of print. ^ ' ' ' A 



This pamphlet describes the basic principles 
of preparing drawings in .modular measure,, 
^namely: (1 I Be sure that any design modules 
used are in multiples of 1 in. (2 I Begin all de- 
tails — even hasty sketches — with the gridlin^s. 
(3) Give nominallor "grid' dimensions on, 
small-scale layout J^rawirigs.^ (4) Use arrows 
and dots to indicaji, respectively, dimensioning 
to a gridline and dnmensioning to a point not oil 
the grid. (5) Jf'ertical dimensions are coordft- 
atetl from ar iridline coinciding with nominal 
finished floor. level (ftop of subfloor or of slab- 
on-ground with wood-frame construction, other- 
wise, ^i^^' above actual finished floor). 

V ■■ » * 

Department of the Environment (U.K.), Prop- 
erty Services Agency, Going Metric in the Con- 
struction Industrv: Bulletin No. 4, Six Case 
Studies, London, 1972, 64 pp. 

Request from: 
Buildinj: Information Room 
Lunar House 
Welleslev Road 
Cro>-^or^CR9 3EL, England 

This bulletin de«^cribes sevei^al ^o{^ 

metric, dimensionally coordinated,,^ ^ 

projects in the United Kingdom, was mtera|ed, 
' to provide early feedback to the industr)^ on 
the experience obtained from these ''pilot" 
efforts. The first section is a general Vummar^, . 
and lists tasks made easier, as well as Jdibse made *• 
m^e/ difficult, by. the use of the metric system 
anq dimensional coordination, for architects, ^ 
quantity surveyors, structural engineer^,* serv- 
ices engineers, estimators and. site staff^tarting 
to use the pietric system ' seemed /f^generate 
fewer problems than adopting dimensional co- 
ordination. The case study projects generally' 
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achieved a degree of accuracy in Excess of 
expectation. , This' is probably attributable to 
^ greater than ij^i^j-mal attention and supervision 
, having been/'^iven — however, no one* reported 
that the better accura^^' - n ad ^'-increased NCpsts. 
* Recommendations on pffper sHzf^^g^cales, and 
. grids to use on conti'act drawings g^ew out of 
the reappraisal \i*oj;|flfig methods' 'that accom- 
panied t|)€ ' conversion to m^tf'ic and dimen- 
' sional ct>oijdination. ^-^^ 

..V- ':Mo§t"'of the book as taken up with the case 
; ^ ^tj^aies of the six buildings. A general descrip- 

-.S^*^ of each building is given, followed by. a 
^ X^y ''*'3isclI?'^ion of the ways in 'which dimensional 
-y^ coordination was applied in its design and con 
^^^,yA^_ ^y. struption. Working drawings of various com 
^j:«lf ppnents are shown, and problems and decision; 

5^ "i<Joncerni|ig them in relation to the dimension-^ 
'"coordination discipline are discussed. 

' V9. De Simone, Daniel V., A Metric America:' A' ; jjl js * . \ ^ 
cision whose time has come. National ^u}/tM'6{^:' 
Standards Special PublicatioVi, SP 3^15, July ^* 
1971, 170 pp. ' . 

Request from: 
■* ; Superintendent o^Documents - 

U.S. Government Printing Office 
, ' Washington, D.C. 2ai02 

SD Catalog No. C13.10:345 

Th is is the final, overall report of the U.S. 
^ ;^jVIetri(? Study, a 3-year investig-ation conducted . ' . 
v: ^b/ the National Bureau of /Standards pursuant 
. " ' tos the. mandate of the Metric Study Act of 1968 
' -16, asiess the impact on *the United States of 

increasing worldwide use of, the metric system. 21. 
The report describes tVie history ^nd back- 
aground of ^etric use in this country, what a 
metric changeover would an'd would not mean 
for the Nation, and the world context for a 
V decision. Appendices describe how the U.S. 

^ ■ Metric Study was planned and carried out and. 
present a biblograpjiy of Metric Study and im- 
portant ' related reports. (Twelve supplemental 
reports were published by . the U.S. Metric 
Study as the detailed record of the investiga- 
tions.) 

The findings and conclusions contained in 
this report constituted the ba^ for the recom- 
mendation to th^ Congress by trie then Secretary 
of Commerce thdt the United States "change 
to, the International Metric System deliberately 
and carefully . . . through a coordinated na- 
tiorjal program . . . with a centr^ coordinating 
body responsive to all sectors of abr society" — 
a recommendation finally taken up in the Metric 
Conversion Act of 1975, enacted in December 
of thth^ year. ^ 

20. nun5»tone, X^^^ip* Chanp;e to Metric, Construc- 
^tion Specififej, Jan. 1974, pp. 26-33. 
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This article is a subjective account of change 
to the mejrir "system by the construction indus- 
try in^ the" United Kingdom. The government 
chose the British Standards Institution ( BSI') 
to be the {o(;pLt^'oint for the change. The Con- 
struction Industry Division of BSI formed a' 
.Me^tric Panel, which devel«iped the changeover 
prcJgram. rnaking use of an opinion question- 
naire submitted to all those^n the industry. A 
high-level < goVerjiment-BSI ) decision was made 
to link dimeiisiotial coordination with metrica- 
tion. Jhe author states the potential' benefits of 
this approach to the produ4St manager, the build- 
'^.jng designer, the contra^t^or and the developer. 
■T^Kmakes two specific suggestions for the United 
States, ba«ed on the U.K. experience: (1) a 
National iVfetric Board should be formed early 
on, and (2) a pool*" of - speakers lecturing all 
"over the country is needed to awaken ei^eryone 
. to the changeover. 

Today (1973) most drawings and contract 
db(;;uments are metric, except those for small 
addition or remodeling work and those which 
flow" from a fe*vjast ditchers. The problemiof 
joints and tolerances remains, mainly because - 
of the change to dimensional coordination. The 
theory has jbeen done, but what will take some 
time is the feedback. The author suggests that 
employees be taught at the outset only what 
they must know for their'jobs, and that all their 
old measuring instruments be taken away. The 
Construction Industry Training Board helped" 
a great deal in the training of construction in- 
dustry employees (see Ref^ence 14 for one 
example) . - 

Economic Commission f(fr Europe ( ECE) , Dimen- 
sional Coordination in Building: Current Trends 
and Policies in ECE Countri^ New York, 



United Nations, 1974. 

Request from :- ' 
United Nations 

Sales Section . . * ^ '- 

New York,JV.Y. 
Sales No. E.74.II.E.3 

This report is based on' the response of 20 
ECE countries to ^ questionnaire issued by a' 
Working Party of the Build'ing Industry review- 
ing progress made \n^e ^eld of standardisation 
and dimensional coordination in building. 

The report first describes the purpose of di- 
mensional coordination: to make possible the 
/ mass production of buijding (;omponents 
V, that will also., fit -together without onsite. 
modification. A , brief history of interna- 
tional cooperation concerning dimensional co- 
ordination and a description of the role and 
^documentation of such organizations as the 
Europfiin Productivity Agency, the Interna- 
tional Or^ranizatipit for Standardization 
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.^(ISO)a and the Permanent Commission on 
. BuiJdinVs of the Council of Mutual Economic 
Aid Nare We^ented. \ ^ ^ 

JJe^ principles of dimensional coordination 
in- buiidingV^including the 'basic* moduie^of 
100*nilTi, inultVmodules, and intra-modular sizes 
•. \ y^areaheh discu^ed. A country-by-country de- 
scription of preferred sizes^^ork sizes and tol- 
* . erances, and standaratiimensions of sheet mate-^ 
rials and joints is int^lgdefc^ 

The reporKdescribes^he nfe^hods of appdica- 
tion of dimensional coordin^itio^a'nd the prob- 
lems related to it in each cbuntr)^>s^e foljowing 
* . inforitiatidn ia* presented for each co^qfry:. fl) 
. ' the nation?] building policy involving st^dard- 
iAition and dimensional coordination, (2) tht 
extent of promotion of dimensional coordination 
- (which ranged from laws in half of the coun- 
tries to education and dissemination of informa- 
tion in all countries), and (3) a list of the 
authorities and institutions concerned with di- 
mensional coordination in buildin^:;^* 

A subject-by-subject account of the results 
achieved and experience gained by each coun- 
try makes up Part V. The following areas are 
covered: (1) use of modular jjrids, (2) appli- 
cation of standardized controlling 'dimensions, 
(3 ) stageiof development of type design, especial- 
ly with regard to the application of dimehsional 
coordination, (4) ' economics obtained through 
the ' application of modular design, standard 
controlling dimensions and type design, (5) 
advanlacjes and disadvantages experienced in 
the application of dimensional coordination, (6) 
use of standardized modular components, (1) 
experience gained by enterprises producing 
.building mater^ls, components and equipment, 

(8) experience gained by building enterprises, 

(9) difficulties experienced in obtainin^j modu- 
lar components 'mid (IQ) use of modulSk- com- 
ponents in sy?tem buildinEj. • / ' 

The questionnaire on dimensional c6brdina- 
tion in building that was used to g(Dllect the 
information is presented in Annex I. ECE and 
ISO recommendations and ISO international 
standards are listed in Annexes II anc^ III. 

22, Edmondson, P, D:,i. Dimensional Coordination 
Methods in Rationfalised Traditional Housing, 
CPTB Technical Note, September 1968, 19 pp. 

Request from : 

Clay Products Technical Bureau * 

Drayton House • ^ 

Gordon Street 

London W.C. 1, England :,, 

This papCi* describes two experiences of build- 
ing traditiorial row- or townhoiises to dimen- * 
sionally-coordinated (4'' modtale) designs. The 
houses were built for Local Authorities, using 
traditional materials — e.g., brick and block walls. 



The primary concern was to reconcile the use of- 
standard brickwork witl^ other components ini 
buildings that are -designed nor planned to fai 
cilitate methodical construction, i.e., with a- 
minimum of waste, either of " labor or of -mate- 
rials, and with a desirably increasing use of pje- 

* fabrication and of ''dry" constructix)n. 'Results ' 
reported include measufed'dimensions lof the 
buildings ^s erected. y J 

23. Fairweather, Leslie, ARIBA^ and Jan A. Sliwa,. 
Diplng, DioArch, ARIB.A, The VNR Metric 
Handbook, Wew York: Van Nostrand Rejnhold 
'Co., 1969, 206 pp. , " . r .' 

This handbook, first published in England, is 
^'^^-^^/^"'•PCtmprehensive reference of basic metric de- 
^^"st^^data^'^ifsLjtr'discusses some of the implica- 

• tions and difficulties of changing to the metric 
system in the cons|h [uctio rvindustry'. The (U.K.) 
program of metricTEa^geover is presented, 
along with some positive and negative conse- 
quences of the change. Rounded and rational- 
ize^ dimensipns (soft and hard conversion) are 
discussed. The authors suggest that, with the 
conversion, the manufacturer-oriented standards 
for >all aspects of the building be replaced by 
us^r requirements. A check list of 'such require- 
ments is presented as a guide to" the types of 
questions that should be addressed. 

Next, the book presents a 'basic description 
of the metric system" and of SI units. It dis- 
cusses notation and drawing office practice, and 
the, progress of public sector and other official 
bodies involved (in the U:K. I in metrication and 
dimensional coordir*ation. The basic features of 
dimensiona] coordination are described. Some 
40 pages are devote'd to basic design data, in 
metric units, for the following areas: anthro- 
pomorphic, internal and external circulation and 
*car parking, heating, thermal l^pulation and 
* conflensaiion, lighting, sound, and structural 
design. Another 80 pages contain recom- 
. mended basic measurements and data needed 
, for the design of buildings of fifteen^ different 
usage types. A selective bibliography and con- 
version factors and tables are included. 

■ /' 

24-, Gossage, S. M., Canadian Ex^erienc^ in Metric 
^ Conversion, Building Research, Vol. 10, No/ 
1, Jan/Mar 1974, pp. 27-30 (see Reference 11) . 

This paper, by the Chairman pf the Canadian 
Metric Commission, gives a brief history and 
description of the organization for conv^ersion \, 
^to the metric system in that country. The na- 
tipnal Metric Commission was established in 
June 1971,' to investigate the implications of 
. Metricatiort and develop a^lan for change. The 
, seventeen members of the commission are wide- 
ly representative of the economy. ^ 

Ten steering committees, with members from 
different segments of the economy as well as 
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from the tederal^^^vernment, are organized un- 
*• ^. der the jVJetric Commission. Steering committee 
No. 5 represents and serves the Construttion 
Industry. Under the fleering committees are 
• . sector committers- which represent an individual 
interest or grcnip of interests. Their duties are 
^ (1) to determine the metric units to be used in 
their industry, (2) to spt priorities for the writ- 
ing of metric standards, (3 ) to set priorities for 
^ '"the .revision of legislation and regulations from 
imperial to metric units, and (4) to devise a 
specific conversion plan for their industry. Also 
under the steering committees are task forces 
or working groups that study particular prob- 
lems of interest. 

The Canadians foresaw a three phase conver- 
.sion process: (1) investigation, (2) planning 
. and scheduling^ and (3) implenientation. The 
author stresses the importance for the change- 
over of metric education as well as of'its ac- 
. ceptancje .b)j the public 

2S. Housing and iiome Finance Agency, Washington, 
D.C., BasiciPrinciples of Modular Coordination^ 
. ; 1053, 29 pfJ. ; . . • _ 

Out of print. . ; 



This pamphlet is a brief illusU-ated descrip- 
tion of the criteria and standar^^.for 4'' modu- 
lar Coordination presented in the A62 Guide for 
Modular Coordination. It treatsv; the basic 
module, modular dimensions, modumr masonry, 
^' modular coordination with varying j\^^int thicks 
nesses, mod ulaV -coordination of dissimilar mate- 
. .rials- (i.e., fot>tin*is, foundation walls^ wood 
frame or masonry (walls, and floors), modular 
. framing, and modular products . (such as in- 
terior wall f acinous or blanket insulation). ^< 

26. 'Housing and Home Finance Agency, Washington, 
D.C., Building Better from Modular Drawings 
— The Modular Method in Building Construc- 
tion, Jan 1954, 22 pp. 

Out of print. 

' - "» . 

- >. ■ 

- This pamphlet shows how construction draw-^ 

"^ings are much more clear and readable — and/gg 
the implied construction more easily visualiz- 
able and realizable — when they are based on a 
modular design grid. It demonstrates how 

. cutting and fitting of materials at the job site 
are minimized. 

27* Housinpf and Home Finance Agency, Washingtpn, 
D.C., The Modular Method in Dwelling Design, 
May 1951, 54 pp. 

Out of print. 1 ' 



1 This booklet is a detailed e'xplanaUon of the_ 
application of the principles and criteria con* 
' . tained in the A62 Guide to Modular- Coordinffi 
tioh t^ design and draflring practice — ^^rticular- 
ly to" the preparation of working^ dj^wjugs. It 
shows how the modular niethodolo^simplifies 
and reduces ihe latter task by enabling the use 
modular (i.e'., repetitive) details. 

28. Interdepartmental Sub-committee for Component 
Coordination (U.K.J , PimensionaP Coordina- 
tion for Building — Desij^ng with components : 
an appreciation of the problems of fit that arise 
and techniques that mdy be used in. solving 



29. 



them, D.C, 21, 1972, 46 pp. 
Request from : 

Component Co-ordination Group 
- 'Room 108, Cleland House, Page Street 
London SWIP 4LL, Great Britain 



This public^ion results from work . i^arried 
out within the British Standards Institution that 
will form the revision to BS"3626: Recommen- 
dations for a System of ^Tolerances and Fits for 
Building. It provides , guidance for those in- 
volved in system desigrfing* on the use of the 
principles set out in the revision to BS 3626 
and on the selection of component work sizes 
and dimensionally suitable jointing techniques. 
It also gives the designer an appreciation of the 
problems inherent in the use of componeiiJt6gfi% 
that he can choose the appropriate nrea^s^oi 
overcoming them and conveying ^he necessary » 
information to the builder. ■ ^ 

International Brotherhood of Electrical Workers, 
International Association of Machinists and 
Aerospace Workers, and United Brotherhood of 
Carpenters and Joiners, Metric Conversion: Un- 
answered Questions and a Practical Solut i on-— 
, Metric Monitoring and Assistance Boajd, - Wash- 
» ington, D.C., undated, 15 pp. 



Out of print. 



) 



- This pamphlet argues against metrication. It 
discusses the past recommendations of the AFL- 
CIO concerning metrication. Fauh is found with 
the metric study conducted by the National 
Bureau of Standards. The pamphlet argues that 
too many questions are still unanswered to mal^e 
metrication a national policy. The claim is made 
that metrication would only add to this coun- ' 
try's problems... with the economy and with 
energy, and that it would also tend to accel- 
erate a trend towards economic concentration. 
Conversion is seen as not helping our world 
trade; but creating employment problems at 
home. The pamphlet goes on to state that letting 
the "costs lie where they fall" is unfair. It 
asserts that the woi^er .wrll also feel other nega-, 
tive impacts, only some of ^ which collective - 
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bargaining can help protect/against. It is siig'- 
'gested rhat 'an independent Metric Monitoring 
. and Assistance Board be formed fo conduct 
further research int,o metrication and to provide 
fuH reimbursement to worker^ for newly ac- 

r quired metric tools as we'll as special unemplgy- 
ment and job placement assistance, relocation 
allowances, technical assistance, and education « 
and retraining opportunities including^ fi^ncial 
^assistance for af»preiAice training porgrams. 

/- ■ 'r- ■ 

30. International Organization for Standardization 

• ^ (ISO) 

■ 1 Request from ' " » ' ■ 

American Nati%jnal Standards Institute ' ^ 
14.^0 Broadway ^ ' 

New York, New York 10018 

Modular Coordinationi— Basic Module, Inter- 
national Standard ISO 1006 11973). 

This standard establishes ,100 mm as the in- 
ternational standardized value of the basic 
module (J- in for countri^ using th^ foot-inch 
system of measurement ) SThe module is to be 
represented by the letter M. . 

Modular Coordination— Multimodule for Hori- 
zontal Coordinating Dimensit^ns. International 
Standard ISO 1040 ( 1973) . . 



XThi^ standard fixes the values of several 
^ultiryodules for horizontal coordinating di- 
mensions use'^d in module coordination. , ' " 



Modular Coordination— Storey Heights and 
Room Heights for Residential Buildings, Inter- 
national Standard ISO 1789 (1973). 

This standard fixes the sizes for, modular 
heights of storeys as: 26M, 27M, 28M and 30M 
HM = 100 mm). It fixes the sizes for modular 
heights of rooms as: 20M, 21M 22M 23M 
24M, 25M, 26M, 27M and 28M. 

. " -V V ■ ' 

Modular ^ioordinatipn — Reference Lines of 
Horizontal Controlling Coordinating Dimen^ 
sions, ISO Recommendation R 1790 (1970). 

This recommertdation fixes the 'position of 
tHe reference lines of horizontal controlling co- 
ordinating dimensions. 

Modular Coordination— Vocabulary . Interna- 
tional Standard ISO J791 (1973). 

This standard gives definitions of terms used 
in modular coordination. 

Tolerances for Building — Vocabulary , Interna- 
tional Standard ISO 1803 ^973). 



V 



This standard giyes definijjons of the" terms 
used for the study an^ application of tolerances 
in buildijig. , ^ V 

- Joints in Building — Vocabulary ^ International 
Standar^l ISO 24 U ( 1974-) ^ ► 

This standard defipes^ terms used to describe 
build ing joints, their constituent parts 
design in building. construction. 



^ Joints in Buildi ng- 



Des 



-Fundamental P; 



(1972). 



International 

,5) 



Stiindand 




Th is.'standard "o.utlines some basic principles 
design of joints in Jbuildings." Three 
^ ^p^pertiej^ of joints are di?tussed: (1) geojnetri- ' 
^al, (2) structuriil, and (3^^ environmenfal. 

Modular Coordination— Coordinating Sizes for 
Doorsets — External dnd InternaL International 
Standard ISO 2776 U974). 

This standard gives*- the coordinated sizes 
(width and height) for external and internal 
• doorsets. 

Modular Coordination — Coordinating Sizes for 
Rigid Flat Sheet Boards Used in Building , In- 
ternational Standard ISO 2777 (1974). 

This Standard specifies coordinating sizes for 
rigid flat shefetlio.ards used in building. Lengths 
are IBM, 21 M, 24M, 27M, 30M and widths are 
6M, 9M, 12M, fl M = 100 mm). 

Modular Coordination — Principles and Rules, 
International Standard ISO 2848' ( 19.74) . 

This standard specifies thp aims of modular 
coordination and states the general principles^; 
and rules to be applied in determining the sizes 
of building components and equipment and of • 
assemblies and buildings themselves. 

Kitchen Equipmjftnt .Coordinating. Sizes . Inter- 
national Standai^d ISO 3055 (1974). ^ 

This standarH. defines sizes (heightsT^^h^bs 
and lengths) for o'ompbnents of kitchen eqiflb* 
ment In dwellings! 

JointsMn* Build ing — General Check -List of Joint 
Functions . International Standard ISO ^zL17 
(1975). " ■ ^ 

Thfs standard gives a general check list pi 
functions of'joints in'building for Use in their 
design. Design aspects covered are (1) environ- 
mental factors, (2) capacity to withstand stress, 
(3) safety, t4) accommodation of dimen.siorial 
deviations, (5) fixing of components, (6) ap- 
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pei(r^nce, (7) economic! 
maintenance, and (10) 




m durabky, (9) 
ent conduions. 



31. Kftpsch, Robert J. Of^^ of Building Standards 

and Qodes Service^ Center for 'Building Tech- 
^ nolo^%. National Biireau^of Standards, M'etrv- 
cation: Buitding Code/ and Standards , papqr 
prepared for' the Engineering Society 'of Balti- 
more Metrication Semihar, 3(J Oct 1975. 

To be p\|iblished in The Baltimore Engineer. 

This paper discusses the current metric situa- 
tion in 'the United ^tates, the experience of and 
the rationale for linkage 'of dimensional coordi- 
nation with metricaticm, and the implications of 
^ both for building codes and standards. It uses 
several hypothetical examples to illustrate the 
prob^lems inhereiit in reasonably adapting build- 
^ *^ ing standards to metr| c unit^ ^^^^. 

32. Kent, S. R., Modular Drafting Manual: A Guide 

to the Applicatron of Modular {Coordination in 
r Design, Technical Paper No. 123, Division of 
BySUdTng Research, National Research Council, 
Ottawa, Canada, Aug 1961, 40 pp. ' 

Request from: . 
Publications Division 
National R-^search Coiincil of Canada 
Ottawa, iZaqada Kl A 0R6 

- . 

■a 

This manual is well characterized by its title. 
- A fbrief description of modular (or dimensional) 
coordination and some historical background 
information are first given. Topics treated in- 
clude (1) the module and its use, (2) tolerances 
and joints, (3) preferred sizes of components, 
(4) u«e of grids (including modular space 
^ planning, structural, and modular grids), (5) 
dot and arrowhead conventions, and (6) neu- 
tral zone and disji^lacement principle. The. man- 
ual then presents four examples of the selection 
'of planning grids' and shows the relationship of 
components to the gri J. These examples illus- 
trate the application of modular design to four 
common types of construction: (1) metal frame 
and prefabricated panel walls, (2), metal frame 
and masonry, (3) wood frame and (4) wood 
^rame and masonry. Typical drawings are shown 
' and discussed. An appendix contains illustrated 

definitions of terms relMed to dimensional co- 
, 'ordination. * , ■ ,j 

33. Le Corbusier, translated by Peter De Francfa and , 

Ama Bostock, The Modulor: ^ A Harm onious 



Measure to the Human Scale Universal!^ Ap- 
plfcable to Architecture and Mechanics , Gam-* 
bridge, Massachusetts: MIT Press, 1954, 243 



34. 



35. 
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This book discusses the author's invention of ^ 
a proportioning grid rule, which he calls the 
Modulor. It iT^a measure based on mathematics 
and the human scale and is intendeyd to be used 
in designing in architecture and mechanics. The . 
'took presents a history of how the Modulor 'was 
^derived^ind dev/^fqiped and an explanation of it. 
The author fe^s mat the'Modulor, being har- ' 
monious, 'i^^iis itself to an infinity of combi- 
nations" as well as "ensures^unity with diver- 
sity." The, at^ns of using the Modtilof are ex- 
plained as (1) to harmonize, (2) to standardize, ^, 
'tfnd (3) to recoiicile the obstacle* broughfabout 
by the differences between the metric and the 
fbot-and-inch systems of rtieasurcmeritv Thebook 
includes ''p^el exercises" using the Modulor; 
illustrated examples of howMhe .author applied 
the Modulor; and^examples of pleasfng designs 
that, upon measurement, were fcJ^^d to agree 
with the measure of tlie Modulor.' 



Lindsay, Arthur, FRIBA, Changing to Metric, 
The Building Economist, Aug 1970, pp. 48, 49, 
68. : 

This article is a lig;hthearted (and reassuring) 
talk given by a British architect practicing -in 
Belgium to British architects practicing in Gre^rt- 
Britain about his experiences in working in the 
metric system. The Author describes himself 'as 
completely bilingual as regards imperial and 
rrtetric Mi;. Lindsay suggests that his audience 
will remember quickly the xinitslind dimensions 

. that they* will need to know. He offers some 
measurement comparisons, useful in getting a 
"feel", for the new^units. He advises against the 

» use of'ai^s, such as rulers with both metric and 
imperial units marked off, as they tend to be^ 
confuting and inhibit learning of the new sys- 
tem. The change is described as really nothing 
but the substitution of one set of arbitrarily 
established units for anotiier. The new 'units just 
happen to be much simpler to use than those' 
>Xo which we are accustomed from o^r childhood, 
but. which most of us still have the greatest dif- 
ficulty riemem be ring; , 

Mahaffey, Charles T., Metrication Problemsjn the 
Building Codes and Standards Sector, National 
Bureau of Standards, NBS Technical, Note 915, 

* June 1976, 21 pp. 

. Request from : ' 

Superinjtendent of Documents 

U.S. Government Printing Office' " 

Washington, D.C. 20402 
' SD Catalog No.. C13.46:915 

This report discusses the problems the builds . 
ing codes and standards -sector is likely to en- 
counter with ngietrication. A brief description of 
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SI units and the coherence of the melrj,c system 
is followed by an explanation of wWch units 
will most^likely be used Mn the .construction 
industry. Examples are presented of conventions 
ioj. usa^e of SI units err>pIoyed in other coun- 
tries. , ' -V . ' 

^ Dimensional or modular coordination. iJ;. de-\ 
scribed and a brief l\istory of its use in tfie 
United Kingdom is given. The British Standards 
Institution, togetKer with the planners of \JK. 
metrication, decided ,that/ since sizes of prod- 
ucts and" components' fiad ^to be changed for 
metrication, they might as well be coordinated 
at the same time. In oi;der to obtain the flexibil- . 
ily needed, by designers^ and the practical size 
range limitations needed by product manu^^* 
facturers, preferred dimensions werp^ selected. 
The author feels that, fif dirriensional coordina- 
tion is to accompany metrication 'in this coun- 
try, there m.ust be early national agreement on 
the bases for applyinj: the principles of dimen^ 
sional ctfth^^ination. The author stresses that a\ 
coordinated ^J^^j^oiijthe part of the fragmented *^ 
building industrK^is needed for a change to 
metric and dimensional' Coordination. ~ 
J? , ■ . i . ■ ' 
Cocjes and standards promulgators need, to 
plan iind set up now an organizational structure 
to deal wjth their share of the metric conversion 
problems.' Two of the problems are (1) coordi- • 
natinc the introduction of SI units and dimen- y 
sional coordination mod^l documents used in the 
building regulatory system arrd -1 2 ) timing and 
coordinating the introduction of the model doc- 
uments into state and local laws. These codes 
and standards groijps must first, though, develop 
a position on selecting SI units to be used in 
the building industry, and develop standards 
explicating; the principles and methods of di- 
^ mensional ^tirdination. 

The author urges education on the metric 
system and dimensional coor^lination for mem- 
bers of metric committees, members, of model 
code organizations, officials in state and big 
city building departments and federal building 
reg*ulatory a^'encies, as well as for building code 
inspectors. V 

— ^ America Joins a Metric World, reprint from 
Dimensi^s, Vol. 60, N'o*. 2, Feb. .1976, pp 69. 

Request fromj. 

OfTice of Technical PublicatioJis 
National Bureau* of Standards 
Washington, D.C. 20234 

' This article discusses the national policy in 
support of metric measurement, and of coordi- 
nating the increa^ihfj use' of metric in the U.S. 
on a voluntary basis that was established by 
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the Metric Conversion Act of 1^75. The act: 
provides for the establishment of a U.S. Metric 
Board, which is responsible for a broad pro- 
gra-m of planning, coordinationrand public e^u- 
cbtion to JaciliVate^ coordinated and efficifent ki-.-> 
crease in 'the *ise of the iji/ettjc system. Th^ 
^uthor discusses'the backgrouT^^d and reasons for 
this momentous national decision. 'He observes 
thai among the sectors of American life already ' 
participating in the changeover are industry, 
rnan^ retailers, education and some state gov- 
epfnii^ents. The metrication activities underway* 
in several Federal agehii^s are reported. Finally^ 
the article descr-ibes the /Expected minimal im- 
pact of the gradual changeovec on thjejavera^e 
cHtizeii in his ^eryday living activities. 



Metric Conversion Board (Australia), Builders' 
and General Hardware, Oct 1974. 

Reque;3t from: ^ ' ' ' 

Metric Conversion Board 
18-24 Chandos Street 

St. Leonards NSW 2065 \-' *" ' 

Australia . * 
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This pamphlet lists converted metric sizes for 
rriany items associated with the building and 
engineering industries. Item^ included are tools 
(sp6cifi^by linear dimensions or by mass 
(weight) l> bolts, nails, screws, chain, fencing' 
wire, paints and brushes, rope, kitchen utensils, 
and building materiak^ generally. Metricy(^I) 
units used in buildinpfand engineering are listed 
and hard and soft conversion are defined. 

Metric Conversion Board (Australia), Metric In- 
formation for>r Building Tradesmen , 58 pp. 

Request fronr: 
Metric Conversiigh Board 
18-24 Chandos Street 
■ ,;St. Leonards 2065, N.S.W. ' , " , 

Australia ' " 

This. AustraliaiK pocket book is designed to 
help tradesmen untf^s^nd and be at)le to work 
in metric units. It gives specific, practical infor- 
mation on units of length, area^ volume, mass, 
temperature and time. It goes on to "indicate 
the units, to be usejl in specific trades and de- 
scribe some of the more important changes in 
the material sizes and supply,", incliiding di- 
mensionally coordinated sizes. Building com- 
ponents in Australia will increasingly be in 
preferred sizes designed around the pr^errpd' 
metric module of 300- mm. This dirrV^siSnal 
coordination should mean less waste of material 
, ^ and time on the building; site. Additional infor- 

• mation is presented on the prefixes used with 
metric units and the units used for force, en- 
^^ry, pressure, power » and, electricity supply, 

* and li":htinK. " ^' . 
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a comprehensive hanclbook for the,) 
ofthe SI measurement language Ife^ t- 



39. - Milton, H: J., PRAIA, Metric Conversion in Build- 
. ,' ing and Construction, Meti;io Handbook : SAA 

MFH-1972; Metric Conversion iBoarJ^ (Aus- 
tralia ) ,M972, 96 pp. 

Request from: 

Standards^Association of Australia 
* Standards House, Hf)-86 ^rthur Street 

%:th Sydrtey,'NSW, Australia 2060 

This is a 
application 

all aspects of' building.- In the absence of • a 

• similar U.S. -oriented pubifcation, it is piobably 
the best availabfe reference for* such informa- 
tion. Of the handbooks available frorn' other 
countries, it is the least incumbered with infor- 
mation extraneous^ to U:S. users, although itt 
doe/ of necessity include- data on standard 
metric size^of materials and products that are 

*^at least premature, if not inapplicable, in the 

U.S. ■ „ . 

'fhe book presehts and discusses, the SlKninlts 
for the measurement^)! all quantities involved in 
. the industry,' fromyiand surveying to lighting 
and acoustics, IL^escrfbes mental images and 
recognition poms for getting a'^feel" for the 
new units. ^It tVeats oohversion and ho^in to 
correctly pHfisent numerical values^in, SI units, 
metric drawing pjractice, and metric rneasuring 
instruments and equipment. The principles of 
dimensional coordination are described, along 
with the advantages expected from it. Included 
are a good-practice check list for nifetric pro- 

* jects, a guide to managing metric change in'an 
organization, and a guide for the training of 
staff and operatives. 

• The first secticjp of the book describes ^the 
background and plannina for the change in 
Australia, and presehts. and discusses the agreed- 
on timetable for changeover by the Australian 
• industry. The, metrication experience of Aus- 
tralia, in general, and of their construction in- 
dustry is regarded by rnany U.S. observers as 
•/ coi;istituting the most efli.cient and successful 
model yet demonstrated for changeover ixom 
\ 'the use of English to the use of metric measure- 
ments. 

40. Milton, Hans J.,* PRAIA, Metric Conversion— 

The Australian ApprbacFi, * Building Research, 
Vol. 10, No. 1, Jan/Mar 1974, pp. 37-4^t (see 
Reference 11 ) . 

This paper, by the Director of Metric? Con- 
version for th^ Australian, Department of 
Works, discusses Australia's . experience with 
metric conversion. The author sees conversion 
as an opportunity for "ratio;<alization through 
metrication." He also I offers Australia as a 
model for conversion in the United States. 
The background of the change in Australia is 
' presented and the approach characterized as 
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plaryied arid coordinated. 'The*maiii implement- 
ing/body is the Metric Con v-ecsion Board, which 
has eleven advisory dprhmittees. The Building 
'llnd Construction Advisory Committee has four 
^ctor committees: (1) Building sector, (2) 
Building Supply sector, (3) Civil Engineering 
and -Architectural sector,> and !(4 ) Government 
CQnst ruction sector. These sector committees 
are responsible for developing basic p^jograms 
d methods**for c9nversion in' their respective 
ectors. r . ^* . 

The author lists a number of objectives of the. 
mett^ic (?hangeover process iti the biilaing and 
construction industry. Only the first has to do ^ 
with "change^o the most up to date versiqn of ^ 
.the metrier system' jn the most efficient and eco- 
no^fiic*! nyinner." The rest are concerned with ' 
modernizing manufacturing processes, !pr6ce-. 
duress practices, standards, codes, documenta- 
tion and communication *in the industry; rcfduc- 
ing unnecessary variety of products and proce- 
dures; and making possible the use of jlimen- 
siorially coordinated products and systems \y 
all who wjsh to availahemselves of this disci- 
pline. The authW states tha| these objectiye^^are 
fairly demandir^^T'tkat'TTTost of tbem coLfld^be» 
achieved without metrication, but thatf^ tTie* 
changeover provides the necessary stimulus of ^ 
an enforced change as an opportunity for re- 
view of the existing situation. 

The process by which the timetable for con- 
struction industry conversion w:as developed is 
described, arid the timetable, itself, is showri'. 
Three general phases are involved inrthcrchange- 
over process: fl) 'planning and preparation, 
(2) Implementation, and^ (3) finishing-off. The 
importance of all parts of the industry adher- 
ing to the guideline timetable is stressed. The" > 
goverprrient construction sector has ad^opted a 
leading role on metric conversion matters, in 
y order to impart the initial momentum to the 
chance. The article concludes with a list of Do's 
and Don'ts based on the Australians' experience. 

Ministry of Public Building and Works (U.K.), 
Metrication in the Construction Industry, No. 1: 
Metric in Practice, HMSO, London, 1970, 52 pp. 

Request from : 
. HMSO 

49, High Holborn - \ : . 

'London,>W.lC.l ' / 

England 



The first section of this British publication 
' discusses the reasons for metric conversion in 
the U.K., why the Ihternational System of Unit^ 
,(SI ) was chosen, and the scope of . retraining 
needed by tho?e working in the construction 
industry. Guidelines for learning and apprecia- 
ting met^-ic units are presented, along with riiles 
for uniformity of measurement ejcpressions, es- 



pecially on drawings. The second sectiorn de- 
• "scribes the coherent SI system and its units, 
^cludinp: base or primary units, supplerpentary 
imits, derived units ' and without speclgfl^ 
namess decimal muhipfes and submuhiples, and 
permitted non-SI units. The third section fs an ; 
^introduction to dimensional coordination. A' 
defiflition of the concept is given,' along with 
the recomm'end^d basic .multiples of size^^is- ' 
cussed are: controlling dirnensions and practi- 
cal applications of^-them, zones and their eCon- 
tents, and basic space and work size. A>list of 
benefits of dimermiDn^I ^ordiriatron incli^fc'* 
savih*r'of desig?rjnrne\i/rd effort, reduc ' " ' 
components resulting froni 'ihe^fcfSi 
standardization-, increased ' site pro 
bunging 'reduced site labor '^ost,/an^, 
quit:ker buijding at less co^t. 
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' Ministry of Public BLi*nng .Aid Works fUX),' 
Metrication in the Construction Industry— Bui 
letin.No. 2. Calculation^ in SI Units: Structural, 
^ Civil, Heating, Ventilating London, 1970, 148 
„' PR- ' i * . 

-Request, from: 

HMSO ^ ; ^ 

49 High Holborn • _ . 

London, W.C.I4 England 

This publication was designed to assist British 
civil, mechanical, and eleetrtcal engineers in the 
transition from imperial to^ the use- of metric 
measurements. It illustrates typical calculations 
in SI units for the engineer, with particular em- 
phasis on the ubiquitous unit of force, the new- 
ton in SI." The base and supplementary^ units 
ahd prefixes for multiples and submuhiples are 
listed, followed by the derivations of the derived 
units used in engineering. The important rela- 
tionships between force, mass and weight in the 
SJ measurement language are discussed and 
basip equations for hydraulic pressure and en- 
ergy are iljustratedr Most of nhe publication is 
taken up with example problems showing appli- 
cation of the base and derived units to funda- 
mental problems of applied mechanics and to 
civil, mechanical and electrical engineering cal- 
culations. 

-.^ ^ 

National Building Agency (U.K!), Metric Hous- 
in^T — The Tr;^n^itional Period: A guide to using 
existing imperial components , within the metrjo ' 
dimenaional framework, London, Feb, 1969, 24 
pp. • 




This bulletin dftscribes ways in whlcKTio using, 
designed usin^ theT'ecommended nteuric frarwe- 
wqrk, can b^ buiU<using existing 'Vjmperial" 
». (or/'customdi^'"^ ciimensional components with 
^only rninor adjustments in positioning. This iiji- 
forrriation is^seeij^as necessary during []\q tran- 
sition period, when metric conlpt^nents will not ' 
always be available existing irnperiar com-** 
ponejits, d^9€u:ibed inl metric dimensions by 
rn'^nufacturers,-'will^hav'e to te used, fnforma- 
ti(ln is given on ( l4^xternal walls, (2) separat-*' 
;ing^ walls, '(3j brickwork, (4 r windows, .(5) 
wiadfow*H7i 'lxrigkwork, .i,6k private intqrnal^ 
sta>cases, (7j ti^nber t^per floors, door" 
sets, (9)rpartit ion's, VIO ) baths,- h'^tpr ^units, 
. kitchen fittings; >1 11 site^ap'^lied finishes,:^nd " 
(12) internal plan 1?iyout. ^ * * -'i^ ' V ^ 
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^Request from: 

The National Building Agency 
NBA House ' \ 
Arundel Street 
Lontlo»WC2, England 



National fifureau of ^gtandards,"" BHef flistory -of ' 
Measurement Systems wjth^ Chart bf the 
Modernized^ Metric Svstem" Special PuhlrcaticM?. 
Revised Aug. 1975. '.^j ' ^ . ^ 

Request frpm : * . 

Superintendent of Documents ^ . ' ' / 
U.S. Government Printing Office . . / 

Washington, D.C 20402 ' \ 
SD Catalog No. C13.10:304A v ^ 

or - , _ ) 

Office of Technical Publications , 
National Bureau of Standards 
Washington,, D.C,:20234 

This pamphlet gives a l^rief history ofi^e de- 
velofiment of measuremer^t systems, particularly 
the English and metric systems of weights and 
measures. The English system, commonly used 
in the U.S. toda/, developed through customary 
use in many cultures.. Royiri (Ehglish) edict 
also helped to shape it *thrdugh standardization 
for commercial needs, The Metric Sy^em was 
created in France in 1790 to meet the grow'ihg 
need for a single, world-wide coordinated meas- 
urement syst^em. Because the metric system was 
a "b'ase'lO" or /'decimal" system,* it spread 
i^^pidly throughout Ihe world. Tlfe , pamphlet 
observes that, in 1875, the U.S. 'and sixteen * 
other*'c6untries signed the Treaty of thevMeter 
making the metric system an international stand- 
ard. In 1960 this system was revised and mod- 
ernized and is now referted /^o as Te Systeme 
, International d'Unites — The International Sys- 
tem of Units or SI. A center chart gives basic 
information about this modernized metric 'sys- 
tem. It includes the current definitions o^ the 
seven base^units, the two supple^pientary units 
for an£];ular measure and the' commonly used 
derived u^its, th*e prefixes, used to fqrm multi- 
ples and submuhiples of SI units, and some 
common • conversion factors, between ' custo- 
mary and SI ufoits. (This chart, without the 
history of hiea^^rfem^nt systems, i§ also^availaBIe 
in wal| chart sizfe from the Superintendent of 
Documents as^NBS Special Publication 304.) 
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■ 43. Najtional Bureau of Standards, -Metric Svstem of 



Weights andi Measures, Cxiidetkies for/ Use, 
Fedefal Register, 'Vol. 40, N6. 119, 19 Jun 
1975, p. 25837.'* . . * 



Request from: * / 
Offiie of Techhical Publications 
National Bureau of Standards 
Washingtcni; D.C. 20234 
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. ',^The Metric Cotive.rsion" Act of 1975, Public 
Law 94^168 "^Reference 59) states that "/metric 
system- of measureitrcnt' means the Internation- 
*^1 system of Units as established by the General 
.Conference of Weights and Measures in 1960 
jand a^ 'inlerpreted or nlodified for the United 
' States b)3^be ^Secretary of .Commerce;." This 
>.I^del'^l- Register Notice h^s been {iublhhed pur- 
^- suant to a similar provision" in P.L. 93-380, 
Elementary and Secondary Education" Amend- 
. ^nents of 1974. Ifi implementation' of'the ^Secre- 
^^ tary*s responsibilities under that act, this notice 
seis' forth gu|delir)^s for the use of the SI, as 
inter^eted *and modified for the tlnitec^ States' 
by- the National Bureau of Standards On^ehalf^ 
6{ the Secretary ^ Commerce. Two tables list 
» (1) the seven base'units for independent^uan- 
I titles .p|us two supplementary units for plane 
ahgle ari3^soli4 angle, anil (2) the seventeen SI 
derived -unitl \yith special names (derived from 
the nine units) . . * r 

All other SI derived units are based on these 
26 units. Additional tables' list (3) examples of 
SI derived units' expressed in terms of base 
units, and (4) examples of SI derived units 
expressed'* by pi^^ns of special name units. A 
fifth table lists tjae sixteen prefixes used to form 
. multiples and submultiples of the SI units. iTie 
notice also lists (6) certain ,non-SI, but widely- 
used units that are accepted for continued use 
in the U.S., (7) other non-Sl units whose con- 
tinued use f internatibhally; as 'well tis in the 
U.S.) is subject to future review, and (8) 
metric units, listed in the act of 1866 that legal- 
ized the metric system of iVeiehts and measures 
.in the United States, but which are hoi part of 
the International Syst^ of Un^ts and are^there-. 
fore no Jon^jer accepted for use in, the U.S. 

National Bureau of Standards, NBS Guidelines 
for Use of the Metric System, LGl 056, Revised 
Aug 1975. ' • ' 

Request from: V 

Office of Technical Publications _ ^ 
National Burealj of Standards ' 
Washington, D.C. 20234 ' ^ 

' - This publication provides a complete set of 
guidelines for -the use of the SI measurement 



. units in technical and nontechnical practice. It 

" contains several tables (extracted from Refer- 
ence 50) that list;;(l) SI base units, (2) SI 
dervied unfits with special names, (3) examples 
of SI derived units expressed in terms of base 

, or special name units, (4) Si prefixes, (5)' units 
acceptable for^use with the SI and (6) conver- 

• sion factors (from customary units) ior some 
common physical quantities. It also contains a 
^yle guide on the writing of SI units and sym- 
bols. A brief discussioiyrs included on the shift- 
in .the treatment of "weight" (mass^ and force 
that is involved in th^ use of the SI measure- 
ment language. 

47. National Forest Products Association, ^A Brief 
, Descrimion of the UNI€OM*<Methoj of House 

^ , Construction f*UNiy)M is l^hg Tr^ademark and 
Service Mark of the National. -To rest Products 
\ Association ) , 1964, 24 pp. 

Request from : * 
National Forest Products Association. ' 
1619 Massachusetts Avenue, N.W. 
Washington, D.C. 20036 ? - ' 

::jiThis pamphlet describes the pi inciples and 
practice of a system of modular design stand- 
* ajds /or the wood framing arid construction of 
"houses. Base^ on niultipjes of 4 in, the stand- 
ards ^define components for home building, pri- 
"J^marily: modular floor systems,ijm6dular exteriof 
wall components, modular roof systems and in- 
terior partition units. Use- of such components is 
said to frive rise to typical dirfiension^l coordi- 
nation benefits of: simpler drawings, labor sav- 
ings and fasfer erection, and reduced builder 
and supplier inventory costs. 

48. National MiuWiber Manufacti^rers^ Association, 
Washinj:tdn,\D.C., UNI COM Method of 



House, Construction — D^&i^n Principles : Man- 
ual No. 1, Apr\l962, 122 pp) 

Out of print. 

The UNICOM Method of House Construction — 
Fabrication of Components : Manual No. 2, 
Dec. 1963, 248 pp. " 

Out of print. 

These two manuals present a method of house 
coBstructiQn (UNICOM) established by the Na- 
tioiWl Lumber Manufacturers Association for 
uselpy the residential builder. The approach is 
based on coordinated ^nodular dimen^oning. 
(See Reference 47 for a brief, in print, "descrip- 
tion of the method.) 

Manual No. 1 describes the design principles 
of UNICOM (the concept of modular coordina- 
tion being basic) and discusser the advantages 



of usin^ it. The hook then pres1*nta modular 
standards for (Iesip:n of lh)or systems, exterior 
wall components, and roof systems. (Thes(? are, ' 
of course, estahlished 6n a I inch hasic^ module. 
They presumnl)ly could he readily adapted! to 
tlie U)0 millimeter module.) 

Manual No. 2 comprises standards for the 
fa!)ricatiou of floor construclion, interior par4?i- 
tions, trussed rafters, ^-able end framin<,% and 
' conventional roof framing. 

49, Odom, Jeffrey V. (ed.), U.S. Metric Stildy Interim 
Report: Testijnony of Nationally Representative 
Groups, National Bureau of Standards Special 
Publication SP 315-12, July 1971. 

jT ■ 

Request fronr: 

Superintendent of Documents 
U.S. Government l^rintin;j: OfTice 
. Wiishiii-ton, D.C. 20102 ' 
Si) Catalo- No. C 13.10:315-12 

This i?* one , of the twelve supplemental reports 
of the U.S. ^U^tric Study (see Reference 19 1 . It 
contains summaries a? the inputs obtained at a 
series of sejen Metric Study Conferences tbiijy^ 
amounted to open public* hearings to •gather in- 
formation for the study. Organizations and asso- 
ciations of various kinds — ^professional, techni- 
cal,* labor, trade, education, ; consumer — were 
invited to make presentations to these confer- 
ences, each of. which was devoted to an activity 
or a commop area of interest. One of the con- 

ference; ^ was concerned wUh the construction 

'industry, and inputs were received from 26 
construction-related groups. Another was ad- 
dressed to the concerns of labor, and obtained 
the viewpoints of. 45 unions, including several 
in construction fields. ^ 



Although the positions represented in this 
report were generally based — in view of their 
date — on meager information as to the true 
implications and effects of a U.S. metric change- 
over, and some of them have been invalidateid or 
modified by subsequent development's, they pro- 
vide at least ii^tarting point for assessing the 
Attitudes of the. various elements of the con- 
struction industry toward metrication in the 
industry, 1 More recent views of some of these 
elements may be found in Reference 58.) 

30, Page, Chester and Paul Vigoureux (editors) , The 
International System of Units (SI ),, U.S. Na- 
tional Bureau of Standards, Special Publication 
330, July 1974. 

Request from: 

Superintendent of Documents \ ' v 
" U.S. Government Printing Office 
Washin-ton. D.C. 20402 
SD Catalog No. C13.10:330/3 



This is an approved translation of Le Sys- 
teme luternatioiuil d'Unit^^i publication of the • 
International Ihireau of Weights and Measures, 
Sevres, France, describing the International Sys- 
tem oJ> Unitfe (SI I. This editrxin was issued in 
order to promote knowledge aud understanding 
of the - SI throughout the English-speaking , 
world. The three .classes of SI unit?? are intro- • 
^dnced (i.e., base, 'supplementiiry, and derived). 
Definitions and symbols are given for the4i^e 
and supplementary units. ExpresJ?ions o'f derived 
units are presented. A cltart lists the prefixes 
which are used to obtain decimal multiples and> 
"suhmultiples of, /the SI units. Also listed are 
units outside the International System that are 
"(1) used with Si units, (21 acceprett tempo- 
rarily, or (3) to be avoided. Appendices^contain 
i 1 ) decisions of the General Conference von 
Weights and Measu)^es and the International 
Committee for Weights and Measures concern- 
ing units of measurement and the International 
Systems of Unita, (2) practical realizations of 
the definitions of same important units and (3 ) * 
a description of the organs of the Metre Con- 
vention: The International Bureau of Weights 
and Measures, the International Committee^/S? 
Weights and Measures and the General Confer- 
ence an Weights and Measures. 

51, Parenteau, Henri-Paul, The Mana;;ement of Mod- 
ular Design, Industrialization forum. Vol. 3, 
No. I, Oct 1971, pp. 35-W. 

Ih^ author feels that modular design bridges 
that, gap between the need for diversity. of prod- 
ucts and the efficiencies that could be gained 
by mass production in the construction indus- 
try. It allows for both flexibilife^n design and 
industrialization. However, with this flexibility 
comes complexity, and electronic processing is 
• often heeded to optimize management decisions: 
Prefrtbricated modular partition units are used 
as an exargpple in illustrating a method of opti- 
mizing component combinations.. The purpose 
of the prccedure is to minimize the overall cost 
of putting up panels,' taking into account differ- 
ent costs of production and of site assembly, by 
establishing an optimal list of panel sizes* for 
production. , 

The procedure is basically an iterative recur-» 
sion with a conditional step. A formula and the 
algorithm of the^procedure for a computer pro- 
gram is given. The article also sup;gests some 
practical constraints which add to the complexi- 
ties of the problem. 

« 

52. Simmons, H. Leslie, AIA,. Metricatvbn in Archi- 
tectural Practice, Building Research, Vol. 10, 
No. 1, Jan/Mar 1974, pp 24-26 (see Reference 



11). 



sl^fssesses 



This articlel^ssesses the position of the archi- 
tectural profession vis-a-vis the metr^ change- 
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over thnt is Inking pl||\ce in ihe U.S. The aulh^ 
notes' that the AIA Ij/as heen siipportinj; metric" 
cojiversion since 19-1 1. ]n recent years ihe In- 
stitute has testified to the Con«j;ress coiuierninjj;, 
on the one hand, the potential chaos in the 
construction industry in particular lhat coidd he 
produced hy continuation of unsupervised evo- 
lutionary cortyersion, and on the other, the ex- 
* cellent opportunity for unification and simplifi- 
cation in the industry that could be 
provided by a well coordinated chanf];e- 
' over effort. It is the author's opinion that the 
buildinij; industry is jjlai^ued' with mismatched 
and uncoordinated products and procedures due 
to a lackadaisical attitude toward unification of 
the industry. Metrication, he feels, will not by 
itself help this situation but, since we must 
start over with standards anyway, the chan^^e- 
over provides a probably one-time opportunity 
to ^'reatly improve the situation. It clearly 
should not be lost. FurthermTore, in view of our 
rapid move into an era of systems building, 
incorporation of modular dimensional coordi- 
nation is also an essential element in this 
changeover. 

Sinopli. Nicola, Modular Desi^m for System 
Building , Industrialization Forum, 1973. Item 
No. 2582. . . ' 

This article, which describes a research proj- 
ect sponsored by the National Research Council 
(Italy ), shows how dimensional criteria can be 
integrated into the early phases of system de- 
sigd, instead of hemfi: considered near the end 
a^n conventional modular coordination. 

The systems approach, with its interdisciplin- 
ary and methodological basis, is generating an 
increasing concern for processes — particularly 
for the early, critical phases of system design. 
Hitherto, dimensions have been selected at a 
late stage of the design process: it seems de- 
sirable, that they should be an integral part of 
the design considerations from the start. System 
design starts by an ^inalysis of activities, leading 
to a definition — jn qualitative*and then in quan- 
titative terms — of required performance. Activi- 
ties suggest forms and dimensions: operational 
models of th^ activities allow tbe activities to 
be described, so that ^hey can be combined into 
environmental units/Predominant activities can 
he described in^nip^lular terms, called "activity- 
modules." Activity-modules suggest "geometric 
coordinating shapes," determining in*turn form- 
modules and form-networks f ultimately, cata- 
logs of typical form-modules and form-networks 
can be formed) . 

Performance specifications involve explicit 
,and implicit dimensional criteria for the boAnd- 
aries between, and main features of, env^on- 
. mental units. In practical terms, it is p^sible 
to proceed step by step from an analysis of 



activities, and their dimensional requirements, 
through to preparing the performance specifica- 
-iiotrTAlMhat 'stage, the tools of modular coordi- 
nation nlii^ become applicable, provided that 
the flexibility of the new approach is not lost. 
(IF abstract) ' , / ' 

54. Smith, Russell W., Jr. (ed.), Prccoordination — 
Basis for Industrijiilized Building : Proceedings 
of ii Conference Held at Gaitliersburg, Mary- 
land, 21-26 Sep National Bureau of 
Standards, Building Science Series (BS6) 32, 
Jan 1971, 136 pp. 

\ Request from : • . 

National Technical Information Service 
: U.S. Department of Commerce 

Springfield, Virginia 22161 

Order No. COM 71-50078 

These are the proceedings of a conference 
held at the National Bureau of Standards under 
the, auspices of American National Standards . 
Institute Committee A62. The papers discuss 
precoordination, both dimensiohally and func- 
tionally, of building components and systems. 

The first group of papers discusses the ex- 
perience with dimensional precoordination of 
Great Britain, Denmark, Canada, the United 
States and the USSR. Functional precoordina- 
tion is the subject of the next group of papers. 
Ty/o papers address a general appraisal of pre- 
coordin£^tion. The point is made that much of 
the technology we then had was underutilized 
because of lack of awareness on the part of those 
in the industry. One possible approach of an 
architect to design with precoordfnation is pre- 
seDted — a method of component assembly con- 
struction that allows unlimited design variety 
within the "system." 

A group of papers by ANSI Standards Com- 
mittee A62 reviews the status of precoordina- 
tion in the U.S. The final set of papers ^ddresseS^ 
the communications needed for coordination. 
The national standards needed for the applica- 
tion of existing technology are explicated. Pre* 
coordination is also related to the following 
activities: (1) automated architectural drawing, 
(2) automated cost estimating, and (3) com- 
puterized specifications. 

55. Stone, Leslie J. F., FRICS, In Britain theyVe— 
'rhoup^ht metric\ ' The Building Official and 
. Code Administrator, May 1972, pp. 10-17; re- 
^ printed in NBS (National Bureau of Standards) 
IR 73-421, An Overview of the Factors Impact- 
ing Metrication of the U.S. Housing Industry. 
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Request N^^Sifi 73-421 from: 
National Technical Information Service 
U,S. Departfnent of Commerce 
Springfield, Virginia 22161 



<^ 0 



' Order No. COM 74-11224, price $4, 

This article discusses the early experience of 
the United Kinp^loni in metric conversion of 
the construction industry. General information 
on actions of the national f^overnment. is f^iven 
first." At l^^a.st three chanj^es are involved in 
countries with lepal systems hased on imperial 
(or other) units: (1) Icf^islation fo define 
metic units, (2) amendment of existing lej^isla- 
tion that contains references to measurements in 
customary units, and (3 metrication of national 
standards. The author suggests that integrated 
planning must accompany the change and all 
sectors must be involved simultaneously. 
^ Metrication in the construction industry in 

the U.K. is summarized as 111 the adoption of 
SI units, (2) the adoption of the technique of 
dimensional coordination, and (3) rationaliza- 
tion of the sizes of components that are not sig- 
nificant to dimensional coordination. Progress 
in the following areas is then described: fl) 
standards to be metricated, (2) projects de- 
signed in metric, (3 1 training in metric, and 
(4) metrication of building materials and com- 
4^ ponents. 

A number of difficulties were encountered — 
some resulting from the decision of the govern- 
ment not to make conversion mandatory — and 
these are discussed. The article concludes with a 
list of the benefits expected to be obtained in 
the construction industry through conversion 
to the metric system and the use of dimensional 
coordination. ' 

56. Stone. Lesile J. F., Metrication Officer, (U.K.) 
Ministry of Public Building and Works, Metri- 
cation and Maintenance, unpublished paper, 
1970. 

Request from: 
Building Information Room 
Lunar House ' ^ 

Wellesley Road 
• Croydon CR9 3EL -^^ 
^ England 

This is a preliminary survey of the effects of 
metrication-induced changes in building prod- 
uct sizes on building maintenance and repair 
activities. The paper lists the different types of 
products and materials that may become* in- 
volved in such activities, categorizes them by 
expected degree of measurement change impact, 
and enumerates the many types of buildings 
that'^have to be maintained. The author points 
out that buildings in his country may 
addition to '*modern'' or "late Georgian,' 
"Edwardian," "Victorian" or "pre-Victorian"— 
i.e., as much as 300 years old. (^Compatibility of 
contemporary ^products and materials with ex- 
isting buildings would appear to be more of a 



probleni in the United Kingdom than in the 
United/States— or perhaps it is just a problem 
^with wVich the English have had more experi- 
ence^ than we.) The 'paper proceeds to discjUss, 
on the basis of the then«known plans for metric 
product standards; the anticipated impact of 
metric changeover on the use of products in 
each of the categories. The ajutlK)r concludes, 
". . . in my experience tHere is almost lio limit 
to the ingenuity of the maintenance supervisor, 
engineer, operative or fitter and I have no doubt 
at all that he will take almost all of the com- 
paratively few difficulties in his stride and that 
there will be little extra cost. The essential point 
is to examine each situation cooly without prej- 
udice Or illconceived notions of the effect of the 
change and proceed in the normal rational 
manner." 



57. Sweett, Cyril, FRICS, Modular Coordination an 



Buildinjy Costs, Modular 
Spring 1959, pp. 21, 22. 



Quarterly, 



tion ancK * 
London, 



Thi.s article is an early, ^►ut neverthel^s 
valuable consideration of the .potential effects 
of modular coordination on the cost of finished 
buildings. The author observes' that, since modu- 
lar coordination was then just developing from 
the pure research stage into th^e .initial develop- 
ment stages, statements about its possible , cost 
implications must be highly conjectural. How- 
ever, he offers several penetrating iiwights into^ 

ith respect to the cost actions of material . 
supplies, the claim that standardization of 
many products should lead to economies in pro- 
duction i4 questioned. While coordination'stand- 
ardizes dimensions, it does not influ<?TTCe*^ch 
cost factors as the quality, or the minutiae^f 
design. Furthermore, economies of tproductiar 
do not result, directly from standardization oV^ 
products, but only from standardisation of the 
production system — which product standardiza- 
tion permits but does not make inevitable, With 
some products, modularization of sizes may , 
even cause an otherwise unnecessary size in- 
crease and a consequent cost penalty. 

It is in the operations of building that modu- 
lar coordination may offer its greatest, economic 
advantage. For dry construction (i.'e., prefab- 
rication), coordinated components will provide 
the solution to several erection difficulties, there- 
by reducing construction costs as well as en- 
hancing the efficacy and usability of prefabri- 
cation, itself. Costs afise from the whole process 
of building development. Modular coordination 
and prefabrication envisage an entirely different' 
set of circamstances on site, which would doubt- 
less give rise to an entirely new set of costing 
circumstances. What overall impact such 
changes might have on building costs is an open 
question. ; 

/ 
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58. 



U.S. Congress, Conversion to the Metric System o{ 
yeights and Measures, Hearings before- the 
Subcommittee on Science, Research and Tech- 
nology of the Committee on Science and Tech- 
nolo^^y, U.S. House of Representafives^ Ninety- 

. fourth Klongress^ First Session, April 29, 36; 
May 1, 6, 7, 8, 1975, No. 12. 

Request from : 

Committee on Science and Technolop;y, 
U. S. House of Representatives, 
. Suite 2321, 
Rayburn House Office Building, 
Washington, D. C 20515 



i 

;cor 



This is the record of the most comprehensive 
set of hearings on metric legislation and the 
metric issue held by the Congress in recent 
years. It includes _^testimony on behalf of: the 
AFL-CIO, the International Brotherhood of 
Electrical Worker?, the United Brotherhood of 
Carpenters and Joiniprs of America, the M. W. 
Kellop^ Co. (engineering; construction), the 
American Iron and Steel- Institute, the Ameri- 
can fnstitute of Architects, the American Na- 
tional Standards Institute, the National Society 
of Professional Engineers, the Engineers Joint 
Council, and the International Association of 
Bridge, Structural and Ornamental Iron Work- 
^ ers. 

59. U. S. Congress, Public Law 94-168, 23 December 
1975, Metric Conversion Act of 1975. ^ 



Rfiquest. from: 
A Congressman 



or Senator, 



.V 



^ . Offic^ of Tecbnichl publications ; 
v^Nati6nalBufeal^'^f^^taJKla^ds - . 
- . ^.Washington; D*.C.-^(te3i 'V ^ 

' ^f^^ ^^^^h^j^^l^t^^ th^ 'United 

:; . ; -States 1 td.co^rdin plarC the increVsing ' 

' * : : tise of Ih^' I^e/n^:^^^ . 
of Units) ^in'f<je^.U^^5^,j#^ a 
. V ,U. S: Metric Bd^H^^^^^^^ 

conversicm tOi^tlffe;jSr|fo{^^ 

to consistyof 1'7'Ti^mbers, chosen to represent 
various sectors of our national life and economic 
activity. One board member is to be from the 
construction industry. The list of duties of the 
Metric Board characterizies the way in which it 
is to go about planning and coordinating metric 
changeover in the United States. 

60. Wandmacher, Cornelius, 4 Metrication — SI in * 
America , Engineering Issues, ASCE, Vol. 101, 
No. Ell, January 1975, pp. 25-35. 

This article surveys the measurement situa- \. 
tion of the U.vS. and its implications, for engi- 
neering and for engineering-related activities 



including construction. The author points out 
that three systems of measurement units need 
to be considered: (1) English or "customary" 
units,^ (2) metric units, and (3) the Interna- 
tional System of Units, or SI. . After describing 
^vhy the U. S. is moving and must move in the 
direction of changing over to predominant use 
of the SI (not only the other English-speaking 
countries! but the 120 or so "metric", countries 
are now^aoing so'), the article proceeds to a 
clear expltjnation of^hat the SI is — and of 
what is not SI, eve|C^hough it may be' metric. 
It treats '*soft" verses "hard" conversion of 
dimensions, opportunities for. optimization, the 
^ interrelatedness of measurements and standards 
(and of change therein)^, proper SI. usage in 
engineering design and specification, proper 
employment of significant figures in converting 
dimensions, and how to best learn the new meas- 
urement language. 

61.' Wehrli, Robert, AIA, Metrication and the Con- 
struction Industry: Potential Problems and 
Promising Opportunities, AIA Journal, May 
1974, pp. 50-53 and 64. (Also in Refere nee 11 ) 

. This article discusses the advantages and dis- 
advantages of soft and hard conversion to the 
metric system of measurement. Soft conversion, 
the mJSje, expression of the^' measurement of a 
traditional product in metric units, is seen as 
inadequate for the construction industry. Hard 
conversion, the physical alteration of a product 
for simplification of measurement in metric, is' 
seen as r?efessary. The author discusses three 
types of hard conversion of standards to b^ 
considered: (1) Engineering standar^ should 
be changed to-- metric. (2) To avoid misn^atch 
between . the >aize ofitbuilding components- and 
: ; \ to reducfc on-site labor, cutting apd waste, mod- 
' 7 ' ular>standards should be set. The module of 
10 , centimeters is used in nearly all European 
' countries. (3) Human standards also should be 
considered in setting both engineering and 
modular standards. New product^ standards 
should be ba^ed^on individual and social needs 
; and scale. ^ 

Addendum: 



62. Lally, Andrew/ Metrication in the Construction 
Trades , ASTM Standardisation News, Feb 
1976, pp. 8-17. 

This article discusses the problems and op- 
portunities of metric changeover for the con- 
struction indfistry from the vantage point of mem- 
bership on the'jConstruction Industries Coordi- 
nating Committee of the American National 
Metric Council. It includes a list of recom- 
mended SI units for use in construction activi- 
ties. 
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63. Blacliere, C, Account of the Principles of Modu- 

lar Coordination': Industrlalfzatioh in Ruilclin^, 
NBS Technical Note Building Research 

Translation,-Mai^l072, 15 pp. 

Request from: 

Superintendent of Documents 
U.S. Government Printing; Office 
Washington, D.C. 20-102 
SD Catalog No. C13.46:7ia-1 

Tiiis pappr discusses the conventions funda- 
mental to modular coordination, particularly 
within the context of its use in industrialized 
building. , ^ 

64. Modular Co-ordination in Building, Termiriolofiy 

and Rules for the Positioning and Dimension- 
ing of Modular Elements, Netherlands Draft 
Standard -NEN 2880, Jul 1975. 

Request from : 

Netherlands Normalisation Institute 
Polakweg 5, Rijswijk, Netherlands 

This Draft Standard describes the principles 
of the ''tartan" grid for modular coordination. 
It was written to provide rules for the rational- 
ization of buildings or parts thereof on the 
basis of modular coordination. The Draft 
Standard assumes that: fl) principle decisions 
come before detailed decisions, and f2.) princi- 
ple decisions do not imply specific materials. 
Thereby it becomes possible to separate de- 
cisions during the decision-making process in 
in such a way that, in each decision phase, not 
, less and above all not more will be laid down 
than is necessary at that point. With that the 
^ Draft St anda rd offers a basis, not just for co- 
ordination, but at, the same time for better 
, communication in the building process. 

The Draft Standard deals with modular co- 
ordination (and metrology) in a four-level 
structure: 1 — main rules modular coordination 
(majn rules tolerances and fits); 2 — position- 



ing; 3^dimensioning (joints); and 1 — manu- 
facturing sizes of elements and components 
(tolerances). 
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Are you spending in<^re to heat and cool your home? ^ 

FVou could be 'taking the MOST of Your ENERGY DOLLARS 

in Home Heating & Coolinji^'— 




a new consumer guide from the Commerce Department's^ 
•National Bureau of Standards, in coopecation with the FeCierai 
Energy Administration. * 

For your climate and the type of energy usedio heat and cool 
your house, this booklet lets you (jnd your best investment in 
energy conservation improvements. This investment gives ypu 
the greatest' possible net savings in your heating and coolinig 
bills over the long run. , 

Use the booklet to figure out just how much insulation, storm 
windows and doors, weather stripping and caulking are needed 
for your house — and what they will cost. 

^ ^ Not a how-to;;do-it book, but a "how-much" guide to energy 
conservation investments. / > 

' To make the most of YOUR energy dollars send $0.70 per 
copy (check, money order or Superintendent of Docu- 
ments Coupons) to Consumer Information, Public Docu- 
ments Distribution Center.^eblo, Colorado SIOdQ/Ask for • 
Afa/f^g the Mo^^of Your Energy DoHars fn Home Heating 
and Cooling. 
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Color in our Daily Lives, 
a new consumer booklet 
from the National Bureau of 
Standards, takes the reader 
step by step through the 
fundamental principles 
of color andji^ht. families 
of color, influence of colprs 
upon other colors, and 
color harmony. This full- 
color, 32>page illustrated 
booklet highlights 
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of color, including: 

• Your^Dersonal ' 
color plan. . 
Your color 
environrrfent. 
Color. plans 
for the home. 
Using color to drama- 
tize or to hide. 

• Color andullumination. 

• E){perimenting with color. 
This new basic guide can 
serve as your handbook in 
helping you make decisions 
about how to use color in your 
life and make it work for you. 
Order Color in Our Daily ^'^^^ 
prepaid for $1.70 from'the . 
Superintendent of Documents, 
U.S. Government Printing 
Office. Washington. D.C. 20402 
Use SD Catalog No. CI 3.53:6: 
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PERIODICALS 



• JOURNAL OF RKSKARC'H reports National Buruaii 
(jf Standards research and development in physics, 
niathematies, and chemistry. It is published in two 
sections, available separately: 

• Physics and Chemistry (Section A) • 

. Papers of interest primarily to scientists working in 
these fields". This section covers a broad ranj^e of physi- 
cal and chemical research, with major emphasis on 
standards of physical measurement, fundamental con- 
stants, and properties of matter. Issued six times a year^ 
Annual subscription: Domestic, $17.00; .Forei^r-n. $21.25. 

• iVhithematical Sciences (Section H) 

Studies antf .com piTat ions desij;ned mainly, for the math- 
ematician and theoretical physicist. Topics in mathemat- 
ical statistics, theory of experiment desij^n, numerical 
analysis, theoretical physics and chemistry, logical de- 
si^jn and proj^rammin^ of pompufers and computer sys- 
tems.-' Short numerical tables. Issued quarterly. Annual 
subscription: Do^iestic., $9.00; Foreign, $11.25. 

t)IMKNSIONsf/NBS (f^merly Technical News Bulle- 
tin) — This monthly maK'a^ine is published tO inform < 
scientists, enj^ineers, businessmen, industry, teachers, 
students, and consumers of the latest advances in 
science and lechnoloj^y, with primary emphasis on the 
work ^it NBS. The maj^razine hip:hlij;hts and ^reviews 
such issues as energy research, fire protection, buildinp 
technolof^ry, metric conversion, .pollution fkbatement, 
health and safety, and consumer product performance. 
In 'addition, it reports 'the results of Bureau programs 
in measurement standartfs and techniques, properties of 
niatter and materials, ehj^ineerinp standards and serv- 
ices, instrumentation, and automatic data processing. 

Annual subseciption : Domestic, Si 2. fiO; F'oreij^n.Sl 'i.Bf). 

NONPERIODICALS . 

Monographs — .Major contributions. to^he technical liter- 
ature on various subjects related to trfe Bureau's scien- 
tific and te'chriical activities. , ■ 
Handbooks — ^^Recommended codes 'oT, en^^rineerinp an^ x 
industrial practice {includin'f^ safety codes) developed 
in cooperation with interested, industries, professional 
or^ranizatioiis, and re^ulatoVy bodies. 
Special I.'ublications — Include proceeding's of conferences 
sponsored by NBS, NBS annual reports, and other 
special publications a^spropriate to this grouping? such 
as wall charts, pocket mrds, and bibliog-raphies.^ 
Applied Mathematics Sertes — Mjcithematicril tables, nian- 
uals, and studies of special interest to physicists, engi- 
neers, chemists, biolodists, mathematicians, com- 
puter programmers, ancy pthers engaged in scientific 
and technical work 
National Standard! Reference Data Series — Provides 
quantitative data on the ph^'sical and chemical proper- 
ties of . materials,. compiled from the world's literature 
and critically evaluated. Developed under a world-wide 
program coordinated by NBS. Program under authority 
of National Standard Data Act (Public'Law 90-39(5). 



iNrOTW:'.\t present the principal publication outlet for 
these data is" Jthe Journal of Physical and Chehiical 
Reference Data (JPCKD) published quarterly for NBS 
by the American Chemical Society (AC)S) and the Amer^ 
ican In'stitute of Phy.sics { Al P) . Subscriptions, reprints, 
c ifnd .supplements available from ACS, 1155 ' Sixteenth 
St. N.W., Wash. D. C. 2005(5. 

Building Science Series-^Disse mi nates technical infor- 
mation developed at the Bureau on building materials, 
components, .systeius, and whole structures. The sei-ies 
prest^nts , research result.s, test methods, .and perform- 
ance criteria related^to the structural and envirpnj?iental 
, functions and the durability and safety charactjtristics ' 
of building clients and systems. ^ V"^ 

'IjL'chnical Notes — Studies or reports which are complete 
in theniselves but restrictive in their treatrnent of a 
subject. Analogous to monographs but not so^ compre- ' 
hensive in scope or definitive in treatment of 'the Sub- 
ject area. Often serve as a vehicle for final reports of 
work performed at JvJBS under the censorship of -other 
government agencies. 

Voluntary Product Standards— Developed>tnl(leT proce- 
dures pul)lished by the Department oiXiifinmerce in Part 
iu, Title 15, of the Code of. Federal* Regulations, the 
purpose of the standards is 'to establish nationally rec- 
ognized requirements for products, and to provide, all 
concerned interests with a basis for common Under- 
standing of the characteristics of the pro*ducts. NBS 
administers this program as a supplement to the activi- 
ties of^the private sector standardizing organizations. 
Consumer Informi{ti<^^Series — Practical information, 
based on, NBS researcl/ and experience,"covering areas 
of interest to the consumer. Easily under^^taridable lang- 
uage and illustrations provide useful background knowl- 
edge for shopping in today's technological marketplace. 

Onlvr above NBS puhlkatUma from: Superintendent 
of Docitmctitj;, Govcrnynvnt Printing Office, Washington, 
n.C. .:jo4()j. ■ . . .' 

J)nlcr following M/?.*? piiblicatio'i^s^NBSIR'^ qnd F!PSr 
^(rom the National Technical Inforjuaiion . Services, 
/Spring field, Ya. ... '. ' 

Federal Informaticm Processing Standards Publications: 
(FIPS PUBS)— Publications in this series collectively 
constitute 'the Federal Information Processing Stand- 
ards Register. Register sferves as the official source of 
. information in the Federal Government regarding stand-'- 
ards i.ssued by NBS pursuant to the Federal Property 
and .A^dministrative Services Act of 1949 as^^^nded, , 
Public Law 89-;^06 (79'Stat. 1127), and as.implemented 
by Executive Order 11717 <38 FR.12315, dated May 11, 
^ 1973) and Part G of ^ Title 15 CFR (Code of F.ederal ' 
' Regulations). 
NBS Interagency Reports (NBSIR) — A special series of 
interim or finzil reports on work performed by NBS for 
outside sponsors (both government and non-govern- 
ment). In general, initial distribution is handled, by the 
sponsor; public distribution is by the National Techni-, 
cal I nformation Servfces ( Springfield, Va. 22161 ) in 
paper copy or microfiche form. ' 



BIBLIOGRAPHIC SUBSCRIPTION SERVICES 



The following current-awareness and literature-survey 
bibliographies are is.s'ued periodically by the Rureau: 
Cryogenic Data Center Current Awareness Service. A 
literature survey issued biweekly. Anhual subscrip- 
tion: Domestic, $^.00; Foreign, .$25.00. 
Liquified Natural Ga.s. A literature survey issued quar- 
terly. Annual subscription:. $20.00. ^. 
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Superconducting Devices and Materials. A literature 
survey issued quarterly. Annual subscription: $20.00., 
!^end sabscription orders and remTtlances for the pre- 
ceding bibliographic services to National Bureau of 
Standards,* Cryogenic Data Center (275.02) Boulder, 
Coloi'ado 80302. 



